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PREFACE. 


This  voliune  of  the  American  Ephemeris  and  Nautical  Almanac 
was  prepared  under  the  immediate  supervision  of  Professor  W.  S. 
EiCHELBERGER,  XJ.  S.  N.,  the  Director.  The  character  of  the  mat- 
ter herein  contained  is  the  same  as  in  the  immediately  preceding 
volumes,  but  the  arrangement  has  been  changed  in  a  number  of 
instances.  The  changes  in  the  Ephemeris  have  been  made  with  the 
approval  of  the  Astronomical  Council  of  the  Observatory  upon  the 
recommendation  of  the  Director,  after  consultation  with  the  Assist- 
ants of  the  Nautical  Almanac  Office. 

This  is  the  first  volume  to  be  issued  imder  the  international 
agreement  resulting  from  the  Congrhs  International  des  J^phSmerides 
Astronamiqties  held  at  Paris  in  October,  1911. 

The  naval  appropriation  bill  approved  August  22,  1912,  con- 
tained the  following: 

The  Secretary  of  the  Navy  is  hereby  authorized  to  arrange  for  the 
exchange  of  data  with  such  foreign  almanac  offices  as  he  may  from  time  to 
time  deem  desirable,  with  a  view  to  reducing  the  amount  of  duplication  of 
work  in  preparing  the  different  national  nautical  and  astronomical  almanacs 
and  increasing  the  total  data  which  may  be  of  use  to  navigators  and  astrono- 
mers available  for  publication  in  the  American  Ephemeris  and  Nautical 
Almanac:  Provided,  That  any  such  arrangement  shall  be  terminable  on  one 
year's  notice:  Provided  further,  That  the  work  of  the  Nautical  Almanac 
Office  during  the  continuance  of  any  such  arrangement  shall  be  conducted  so 
that  in  case  of  emergency  the  entire  portion  of  the  work  intended  for  the  use 
of  navigators  may  be  computed  by  the  force  employed  by  that  office,  and 
without  any  foreign  cooperation  whatsoever:  Provided  further.  That  any 
employee  of  the  Nautical  Almanac  Office  who  may  be  authorized  in  any 
annual  appropriation  bill  and  whose  services  in  whole  or  in  part  can  be 
spared  from  the  duty  of  preparing  for  publication  the  annual  volumes  of  the 
American  Ephemeris  and  Nautical  Almanac  may  be  employed  by  said  office 
in  the  duty  of  improving  the  tables  of  the  planets,  moon,  and  stars,  to  be 
used  in  preparing  for  publication  the  annual  volumes  of  the  office:  Provided 
^furOier,  That  section  four  hundred  and  thirty-five.  Revised  Statutes,  is  hereby 
repealed. 

In  accordance  with  the  authority  granted  by  Congress,  the  Navy 
Department  has  expressed  its  willingness  to  adopt  the  program  of 
exchanges  of  data  reconunended  by  the  International  Congress  at 
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iv  THE  AMERICAN  EPHEMERIS. 

Paris,  October,  1911,  with  the  understanding  that  the  proposed  agree- 
ment shall  be  terminable  on  one  year's  notice,  and  with  the  following 
conditions : 

(a)  That  in  adopting  the  resolution,  "  the  ordinary  ephemerides 
of  the  stars  will  hereafter  be  calculated  to  O'.OOl  nearly  in  R.  A.  to 
60°  of  declination,  and  0".01  nearly  in  declination,  not  for  every 
tenth  day,  but  for  every  tenth  culmination  for  the  meridian  of  Green- 
wich *  *  *,"  the  department  is  not  conamitted  to  the  printing 
of  the  extra  decimals  in  right  ascension  and  declination,  nor  to  the 
exclusive  use  of  the  Greenwich  meridian  in  the  American  Ephemeris 
and  NaiUical  Almanac. 

(6)  With  reference  to  the  resolution,  "the  predictions  of  the 
eclipses  and  occultations  will  be  made  with  every  possible  precision," 
it  is  understood  that  the  data  with  regard  to  eclipses  and  occultations 
will  be  furnished  with  the  same  degree  of  precision  as  now  published 
in  the  American  Ephemeris  and  Nautical  Almanac. 

(c)  With  regard  to  the  meridian  of  Greenwich  and  the  resolution, 
"  The  conference  expresses  the  wish  that  the  adoption  of  the  meridian 
of  Greenwich  for  all  the  ephemerides  be  realized  as  soon  as  possible,'' 
the  department  accepts  this  resolution  in  spirit  but  with  certain 
reservations.  The  American  Ephemeris  and  NaiUical  Almanac  has 
from  the  beginning  used  that  meridian  for  nautical  purposes,  but  on 
accoimt  of  the  remoteness  of  the  American  Continent  from  it,  and 
the  fact  that  the  Naval  Observatory  and  other  observatories  near 
its  meridian  are  extensive  users  of  the  star  places  published  by  the 
American  Ephemeris  and  NaiUical  Almanac,  the  department  deems  it 
expedient  to  reserve  the  right  to  publish  certain  ephemerides  for  the 
meridian  of  Washington. 

The  volume,  as  in  previous  years,  is  divided  into  three  parts, 
as  follows : 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich,  which  gives 
the  ephemerides  of  the  Sun  and  Moon,  the  geocentric  and  heliocentric 
positions  of  the  major  planets,  and  other  fundamental  astronomical 
data  for  equidistant  intervals  of  Greenwich  mean  time. 

The  material  of  this  part  has  been  rearranged.  All  mformation 
needed  in  connection  with  observations  of  the  positions  of  the  Sun  has 
been  brought  together,  and  the  resulting  solar  ephemeris  is  given  first 
in  order  and  for  the  entire  year.  Then  follows  the  lunar  ephemeris 
for  the  entire  year,  embodying  all  the  information  for  use  in  connec- 
tion with  observations  of  the  position  of  the  Moon.    Finally,  there 
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appear  the  planetary  ephemerides  arranged  in  accordance  with  the 
planet's  distance  from  the  Sun,  beginning  with  Mercury. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington,  which  gives 
ephemerides  of  825  stars,  Sun,  Moon,  and  major  planets,  for  transit 
over  the  meridian  of  the  Naval  Observatory,  Washington,  which 
passes  midway  between  the  West  and  East  Transit  Circles  of  the 
Observatory.  The  mean  places  of  the  fixed  stars  and  the  data  for 
their  reduction  are  also  included  in  Part  II. 

In  this  part  the  principal  changes  are  that  the  number  of  cir- 
cumpolar  stars  for  which  daily  ephemerides  are  given  has  been 
increased  to  35,  and  these  ephemerides  are  given  together;  that  the 
apparent  right  ascensions  of  stars  whose  declination  is  less  than  60° 
are  given  to  0".001 ;  and  that  the  apparent  declinations  of  all  stars 
are  given  to  0".01. 

Part  III,  Phenomena,  which  contains  predictions  of  phenomena 
to  be  observed,  with  data  for  their  computation.  Greenwich  mean 
time  is  used  throughout  this  part  except  with  the  occupations 
visible  at  Washington  where  Washington  time  is  used.  Tables  for 
the  determination  of  latitude  and  azimuth  from  Polaris,  tables  for 
the  conversion  of  time,  and  an  alphabetical  list  of  observatories,  with 
their  latitudes,  longitudes,  and  other  data,  are  contained  in  this  part. 
The  hourly  ephemeris  of  the  Moon,  and  the  Greenwich  ephemeris 
of  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptime,  were  furnished  by  the 
office  of  the  British  Nautical  Almanac. 

The  Greenwich  ephemeris  of  Mercury,  the  elements  of  Saturn's 
rings,  the  elongations  of  Saturn's  satellites,  and  the  apparent  places 
for  Greenwich  transit  of  518  ten-day  stars  were  furnished  by  the  office 
f  of  the  Berliner  Jahrbvch. 
I  The  conjunctions,  phenomena,  and  configurations  of  Jupiter's 
I  satellites  I-IV  and  the  apparent  places  for  Greenwich  transit  of  38 
circumpolar  stars  were  furnished  by  the  office  of  the  Connaissance  des 
Temps. 

The  apparent  places  for  Greenwich  transit  of  121  ten-day  stars 
were  furnished  by  the  office  of  the  Almanaque  Nautico. 

The  apparent  places  for  Greenwich  transit  of  47  ten-day  stars 
were  furnished  by  the  office  of  the  Annuario  Astronomico  di  Torino. 
In  accordance  with  the  recommendations  of  the  Congrh  Interna- 
tional des  £phim6rides  Astronomiqties,  most  of  the  material  furnished 
from  abroad  is  based  upon  tables  prepared  in  the  American  Nautical 
Ahnanac  Office.  In  the  Introduction  are  mentioned  the  various 
tables  upon  which  the  different  ephemerides  are  based. 
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The  following  computations  were  made  by  the  American  Nau- 
tical Almanac  Office : 

In  Part  I,  the  entire  ephemeris  of  the  Sun  and  Venus;  the  lon- 
gitude;  latitude,  and  horizontal  parallax  of  the  Moon;  and  all  the 
hourly  and  daily  variations  for  the  quantities  furnished  from  abroad 
except  in  the  case  of  the  right  ascension  and  declination  of  the  Moon. 

In  Part  II,  the  quantities  used  in  computing  the  apparent  places 
of  the  stars  from  their  mean  places;  the  mean  place  list;  the  inter- 
polation of  the  apparent  places  of  724  stars  from  transit  at  Greenwich 
to  transit  at  Washington;  the  apparent  places  of  101  stars;  the  inter- 
polation of  the  ephemerides  of  the  Sun,  Moon,  and  planets  from 
Greenwich  noon  to  transit  at  Washington;  the  stellar  magnitudes  of 
the  planets. 

In  Part  III,  the  data  relating  to  the  eclipses  of  the  Sun  and 
Moon;  the  data  relating  to  the  occultations  of  stars  by  the  Moon; 
the  ephemerides  for  physical  observations  of  the  Sun,  Moon,  Mars, 
and  Jupiter;  the  elements  of  the  illuminated  disks  of  Mercury  and 
Venus;  the  stellar  magnitudes  of  the  planets;  the  data  concerning 
the  satellites  of  Mars,  Uranus,  Neptune,  the  fifth,  sixth,  and  seventh 
satellites  of  Jupiter,  and  the  ninth  satellite  of  Saturn;  the  diagrams 
of  all  the  satellite  orbits;  the  position  angle  and  distance  tables  of 
the  satellites  of  Saturn;  the  list  of  phenomena;  the  list  of  observa- 
tories with  their  geographical  coordinates;  and  the  tables  for  the 
determination  of  latitude  and  azimuth  from  observations  of  Polaris. 

In  addition,  all  computations  made  in  the  American  Nautical 
Almanac  Office  and  those  received  from  the  other  offices  were  sub- 
jected to  checks  to  insure  absence  of  errors. 

The  personnel  of  the  Office  at  the  date  of  issue  of  this  volume  is 
given  on  page  ii,  and  those  who  worked  on  this  Ephemeris  and  are 
not  now  members  of  the  force  are  William  Auhagen  and  Walter  C. 
Grebe. 

J.  L.  JAYNE, 
•  Captain,  U.  S.  Navy, 

Superintendent  Naval  Observatory. 
U.  S.  Naval  Observatory,  January,  1914. 
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The  American  EphemerUf  1913, 
Page. 

677,    No.  143,  Description /or    3«.6  E.    read    3«.6  W. 

The  American  Ephemeritj  1914. 
677,    No.  143,  Description for    3«.6  E.    read    3v6  W. 
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568,     Dec.  32,  Apparent  Right  Ascension for    5*.67       read    5«.65 

677,    No.  144,  Description for    3«.6  E.    read    3«.6  W. 

688,    Table  V,  Lat.  68*  1(K,  Decl.  SS"*  bV  W for    iy^8      read    W^.e 
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INTRODUCTION. 


The  Ephemeris  for  the  Meridian  of  Greenwich,  comprising  Part  I  of  this 
volume,  has  been  constructed  from  various  tables  of  the  Sun,  Moon,  and 
planets,  as  stated  below,  and  the  ephemerides  of  these  bodies  for  the  meridian 
of  Washington  contained  in  Part  II  have  been  computed  from  the  same  tables. 

The  Ephemeris  of  the  Sun  is  constructed  from  Newcomers  Tables  of  the 
Sun,  Astronomical  Papers  of  the  American  Ephemeris,  Vol.  VI,  part  1. 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun 
is  8".80,  Paris  Conference,  May,  1896. 

The  Sun's  rectangular  equatorial  coordinates  are  computed  from  thelongi- 
tudes  and  latitudes  by  the  following  formulae: 

X=/J  cofl  X 

r=/J  dn  X  cos  flD-19.3  R  /3 

Z^R  sin  A  sin  od+44.5  R  fi 

The  reductions  to  mean  equinox  are  computed  by  the  formulsB — 

AX^-\-  Fsec  GD  JJl  sin  1" 

A  r=-X  cos  w  JA  sin  1'^+  ZAto  sin  V'-\r  9.1  rR  sin  (;i-f  6*) 
JZ=-X  anojJXsm  V-  YJoj  sin  1^^-21.0  rR  sin  (A-j-e**) 

where  the  numerical  coeflBcients  are  in  units  of  the  seventh  place  of  decimab 

and 

7?= the  Sun's  distance  from  the  Earth, 

A=Ethe  Sun's  true  longitude, 

/9=the  Sun's  true  latitude,  expressed  in  seconds  of  arc, 

flo=the  obliquity  of  the  ecliptic, 
^A=sthe  reduction  of  longitude  for  precession  and  nutation  from  tiie  beginning  of  the 

Besselian  fictitious  year, 
^ofjssthe  reduction  of  the  mean  to  the  apparent  obliquity, 

r<=the  fraction  of  the  year  since  the  beginning  of  the  Besselian  fictitious  year. 

The  longitude,  latitude,  and  parallax  of  the  Moon  are  derived  from  Han- 
sen's Tables  de  la  Lune  (London,  1857),  the  mean  longitude  being  corrected  as 
in  previous  years,  beginning  with  the  volume  for  the  year  1883.  The  state- 
ment concerning  these  corrections  which  is  contained  in  the  volumes  from  1883 
to  1911,  inclusive,  is  erroneous,  in  that  they  have  not  been  computed  strictly 
in  accordance  with  the  formula  in  Newcomb's  Researches  on  the  Motion  of  the 
Moon,  part  1,  page  268,  Washington  Observations,  1875,  Appendix  II.  That 
formula  is, 

-rM4-2tKM7  T-3''.86  'P-V2-0'^09  sin  A-15''.49  cos  A, 

while  the  expression  actually  used  is, 

-rM4-29'M7  T-3''.76  T--\\-WA^  cos  A. 

In  these  formulas  T  is  the  time  in  units  of  100  years  reckoned  from  1800. 

The  ephemerides  of  Mercury,  Venus,  and  Mars  are  derived  from  New- 
comb's  tables  of  these  planets.  Astronomical  Papers  of  the  American  Ephemeris, 
Vol.  VI,  parts  2,  3,  and  4. 
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The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  con- 
structed in  this  office  by  George  W.  Hill,  Astronomical  Papers  of  the  American 
Ephemeris,  Vol.  VII,  parts  1  and  2. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Newcoicb's 
tables  of  these  planets,  Asfyronomicdl  Papers  of  the  American  Ephem^erisj  VoL 
Vn,  parts  3  and  4. 

The  nutation  used  in  computing  the  ephemerides  of  the  Sun,  Moon,  and 
planets  has  been  taken  from  Tables  XXXII  and  XXXIII  of  Newcoicb's 
Tables  of  the  Sun,  Astronomical  Papers  of  the  American  Ephemeris,  Vol.  VI, 
part  1.  The  formula  from  which  this  nutation  is  computed  are  as  follows,  the 
time  interval  T  being  expressed  in  units  of  100  years,  reckoned  from  1900. 
See  Tahles  of  the  Sun,  page  26. 


a^=.-(17^'.234+(K'.017  T)  fidn  ft 
-f    (K^209ain2ft 

-  l''^267ain2L 

-  (K^049  fidn  (3  L-f  TS**.?) 
+    (KMIO  fidn  (L+TS^'.S) 


ae=+9^^214co8ft 
-(K^090  cos  2  ft 
+(K^546  cos  2  L 
+(K^021  cos  (3  L+78°.7) 
-(K^009  cos  (L-78^.7) 


The  formulse  for  the  nutation  used  in  computing  the  Besselian  and  Inde- 
pendent Star  Numbers  are  as  follows: 


Tenns  of  Long  Period. 
d^=:-(17'^234+(K^017  T)  sin  ft 
-f    0^^209  sill  2  ft 

-  r^272siii2L 

-f    (KM26ain(L-r) 

-  (K^a50ain(3L-r) 
+    (K^021  sin  (L-f  r) 
-f    (K^012sin(2L-ft) 

Se^+  (9^^210+(K'.0009  T)  cos  ft 

-  (K^090cos2ft 
+    (K^552cos2L 

+    (K^022cos(3L-r) 

-  (K^009  cos  (L-f  F) 

-  (K^007cos(2L-ft) 


Terms  of  Short  Period. 
-(K^204  sin  2  C 
+(K^01l8in(([:+rO 
-f(K^068  8in(([:-rO 
-(K^a34  sin  (2  C  -ft) 
-(K^026  sin  (3  C  -FO 
-f  (K^OIS  sin  (C  -2  L+H) 
+0^^006  sin  2  (C-L) 

+(K^088  cos  2  C 
+(K^018  cos  (2  C  -ft) 
+(/'Ml  cos  (3  C  -rO 
-(K^0a5cos(C+r0 


The  meaning  of  the  symbols  used  and  the  manner  in  which  these  latter 
formulae  have  been  employed  in  computing  the  ephemerides  of  the  stars  are 
explained  on  pages  200  and  201.  The  slight  discrepancy  between  the  terms 
in  2  L  in  these  two  sets  of  formulsd  is  due  to  the  correction  of  an  error  in  the 
first  set.     See  Bulletin  Astronomique,  1898,  Vol.  XV,  page  244. 

The  list  of  825  stars  contained  in  Part  II  has  been  selected  from  New- 
comb's  Catalogue  of  Fundamental  Stars,  Astronomical  Papers  of  the  American 
Ephemeris,  Vol.  VIII,  part  2. 

In  general,  the  names  of  the  stars  are  the  same  as  in  Newcomb's  Sug- 
gested List  of  Fundamental  Stars,  except  that  the  Flamsteed  number  has 
been  omitted  in  all  cases  where  Greek  or  italic  letters  are  available.  In  some 
cases  the  constellation  and  number  of  the  uranometries  of  Ueis  or  Gould 
have  been  used.  In  all  such  cases,  H^  or  the  letter  G  precedes  the  constella- 
tion name,  as,  for  example,  5  H^  Cassiopeia^  and  38  G.  Horologii. 

The  magnitudes  of  the  stars  have,  with  a  few  exceptions,  been  taken  from 
Annals  of  the  Harvard  CoUege  Observatory,  Vol.  L,  1908. 
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The  spectral  classification  has  been  furnished  by  the  Harvard  College 
Observatory.  The  notation  is  that  of  Anndh  of  Harvard  OotUge  Observatory, 
Vol.  LVI. 

The  mean  places,  annual  variations,  and  annual  proper  motions  of  the 
stars  have  been  taken  from  Newcomb's  Catalogue,  except  that  those  of 
(  Hydri,  38  O.  Horologii,  and  ir  Centauri  have  been  taken  from  VeroeffenUich-- 
ungen  des  Koeniglichen  Astronomischen  Rechen^InstUuts  zu  Berlin,  1907,  No.  33. 

The  values  of  ^a  and  J*  which  are  given  for  the  companions  to  the  stars 
Y  Andromeds,  a^  Crucis,  C^  Urs»  Majoris  and  61  Cygni,  have  been  taken  from 
Boss's  Preliminary  General  Catalogue,  and  those  for  a*  Geminorum  from 
Dobebck's  elements  given  in  the  Astronomische  Nachrichien,  1904,  vol.  166, 
page  145. 

The  formulsB  for  the  computation  of  the  Besselian  and  Independent  Star 
Numbers  are  given  on  page  200,  the  coefficients  being  those  given  by  New- 
comb  in  Bulletin  Aatronomique,  1898,  Vol.  XV,  page  241. 

The  terms  of  short  period  of  the  nutation,  depending  on  the  Moon's  mean 
longitude,  have  been  computed  from  the  formulte  for  these  terms  given  above. 

The  method  by  which  the  right  ascensions  and  declinations  of  the  stars 
interpolated  from  the  10-day  ephemerides  are  corrected  for  the  effect  of  these 
short-period  terms  is  given  on  page  201. 

According  to  the  formulsD  on  pages  200  and  201  the  star  constants  a,  ft,  c,  d, 
a\  y,  c\  d'  are  computed  for  each  star  from  its  moan  place  at  the  beginning 
of  the  year,  but  if  strict  accuracy  is  required  they  should  be  computed  from 
the  starts  mean  place  at  date,  and  the  following  second-order  terms  should  be 
added  to  the  usual  expressions  for  the  reduction  from  mean  to  apparent  place, 
namely — 


tanM 


To  a—a^ 

-f  0.000  003  r»  sin  n^ 
-0.000  149  r»  coi  a/  '^^  * 
-0.000  0650  r'  sin  2a 
+0.000  0103  an  2  S2  cos  2a 
-0.000  0107  cos  2  S2  sin  2a 
+0.000  0620  am  2  0  cos  2a^ 
-0.000  0622  cos  2  0  sill  2a/  ^^'"* 
+0.000  0513  sin  (0+ft)  cos  2a) 
-0.000  0507  cos  (0+ft)  sin  2a 
+0.000  0097  flin  (0  -ft)  cos  2a 
-0.000  0063  cos  (0-JX)  sin  2a 


To«-<5. 


// 


>  ton  ^ 


tan  d  sec  ^ 


+0.000  975  r2  sin^a 
-0.000  023  cos  2  Ji 
-0.000  080  cos  2  Ji  o>8  2a 
-0.000  077  sin  2  Ji  sin  2a 
+0.000  040  cos  2  O 
-0.000  467  cos  2  0  cos  2a 
-0.000  465  sin  2  0  sin  2aJ 
-0.000  039  cos  (0+Ji) 
-0.000  380  cos  (0+Ji)  cos  2a 
-0.000  385  sin  (0+Ji)  sin  2a 
-0.000  380  cos  (0-JJ) 
-0.000  040  cos  (0  -  JX)  cos  2a 
-0.000  072  sin  (0-JJ)  sin  2a J 


'  sin  ^  tan  ^ 


These  terms  are  negligible  for  stars  whose  declination  is  numerically  less 
than  80^,  but  in  computing  the  apparent  places  given  in  the  American  Ephem- 
eris  they  have  been  applied  whenever  sensible. 

The  apparent  places  of  seven  stars  have  been  corrected  for  the  effect  of 
annual  parallax.  These  stars,  with  the  adopted  values  of  the  annual  parallax, 
are —  "  " 

r  Ceti 0.31  a  Centauri    ....  0.75 

e  Eridani 0.32  a  Aquilse  (Altair)  .     .  0.23 

a  Ganis  Majoria  (SiriuB)     .    .  0.38              61  Cygni 0.30 

a  Canis  Minoiia  (Procyon) .    .  0.33 
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The  apparent  places  of  a  Canis  Majoris  (Sirius),  a  Canis  Minoris  (Procyon), 
and  ct^  Centauri  have  been  corrected  for  the  effect  of  orbital  motion.  Auwers's 
elements  were  used  for  Sirins  and  Procyon,  and  See's  elements  for  a'  Centauri. 
The  values  of  these  corrections  are  given  on  pages  98  and  99  of  VeroeffentHch- 
ungen  des  Koeniglichen  Astronomischen  Rechev^Instityis  zu  Berlin,  1907,  No.  33, 
but  those  for  Sirius  and  Procyon  need  an  additional  correction  to  refer  them  to 
the  center  of  the  orbit  before  they  are  applicable  to  the  mean  places  taken  from 
Newcomb's  Fundamental  Catalogue.  These  additional  corrections  for  Sirius 
and  Procyon  were  omitted  in  the  Star  List  of  the  American  Ephemeris  [Supple- 
ment to  the  American  Ephemeris  and  Nautical  Almanac]  for  1910  and  1911;  and 
in  the  Am^^rican  Ephemeris  and  NavMcal  Almanac  for  1912  and  1913.  The 
values  of  the  corrections  for  the  three  stars  are — 


Sirius. 

Procyon. 

0^  Centauri. 

1916.0        1917.0 

1916.0        1917.0 

1916.0        1917.0 

Ja 

-0M42     -0M43 

-0-.062     -0-.062 

+0V658     -f0'.647 

Jd 

-(/'A6      -(/'.bd 

-O^^OS      -\-(/'M 

-f6'^25      +5'^98 

These  corrections  have  not  been  applied  to  the  mean  places  as  published  in 
this  volume. 

The  stars  occulted  by  the  Moon  have  been  selected  from  the  Catalogue  of 
Zodiaml  Stars  contained  in  Vol.  VIII,  part  3,  Astronomical  Papers  of  the 
American  Ephemeris^  and  the  mean  places  for  1916.0  have  been  derived 
from  the  same  catalogue. 

In  Part  III  the  elements  of  eclipses  of  the  Sun  and  occultations  of  stars 
by  the  Moon  are  given  in  accordance  with  Bessel's  method,  the  special  forms 
employed  being  a  modification  of  those  developed  in  Chauvenet's  Spherical 
and  Practical  Astronomy. 

In  the  computation  of  the  elements  of  Eclipses,  the  following  corrections 
to  the  longitude,  latitude,  and  parallax  of  the  Moon,  deduced  by  Newgomb 
from  recent  observations  of  occultations  of  stars  by  the  Moon,  Astronomical 
Papers  of  the  American  Ephemeris ,  Vol.  IX,  part  1,  have  been  appUed.  These 
corrections  have  been  assumed  in  each  case  to  be  constant  during  the  ecUpse. 


G.  M.  T. 

Sv 

8b 

Sn 

1916 

// 

$1 

11 

Jan.      19^  2V 

H-6.4 

+1.0 

+0.34 

Feb.       3      4 

+7.5 

-0.3 

+0.42 

July      14    17 

+6.2 

-0.1 

+0.43 

July      29    14 

+8.3 

+1.0 

+0.34 

Deo.     24      8 

+7.0 

0.0 

+0.42 

The  elongations  of  the  satellites  of  Mars  are  derived  from  elements  given 
by  H.  Stbuvb  in  Sitzungsberichte  der  Koniglich  Preussischen  AJcademie  der 
Wissenschaften,  1911,  page  1073. 

The  conjunctions  and  phenomena  of  Jupiter's  four  brighter  satellites  are 
derived  from  Sampson's  tables.  The  configurations  are  derived  from  a  con- 
tinuation of  Damoiseau's  tables  by  M.  Pottier. 

The  elongations  of  the  Vth  satellite  of  Jupiter  are  derived  from  unpub- 
lished elements  deduced  from  the  observations  of  Barnard. 

The  diflferential  coordinates  of  Jupiter's  Vlth  and  Vllth  sateUites  are 
derived  from  elements  and  tables  given  in  LicJc  Observatory  Bulletin,  1906, 

TV,  No.  112,  and  in  Astronomische  Nachrichten,  1907,  Vol.  174,  page  359, 


%4i^rAkl^* 
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The  elongations  and  conjunctions  of  the  satellites  and  the  positions  of  the 
rings  of  Saturn  are  derived  from  elements  given  by  H.  Stbuve  in  Observations 
de  PouOcovaf  Supplement  1,  St.  Petersburg,  1888;  Pvhlications  de  PouOcovo^ 
Second  Series,  Vol.  XI,  St.  Petersburg,  1898;  with  corrections  communicated 
by  H.  Struvb  to  the  Berliner  Jahrhuch.  The  differential  coordinates  of 
Phoebe  are  derived  from  elements  and  tables  given  in  the  Annals  of  Harvard 
College  Ohsermtory,  1905,  Vol.  LIII,  No.  VI. 

The  apparent  outer  dimensions  (a  and  h)  of  the  rings  of  Saturn  are  also 
according  to  Struve;  the  relative  dimensions  of  the  rings  are  computed  from 
Bessel's  data,  except  those  for  the  dusky  ring,  which  are  based  on  the  obser- 
vations of  various  astronomers. 

The  elongations  of  Ariel  and  Umbriel,  the  inner  sateUites  of  Uranus,  are 
derived  from  the  data  of  Newcomers  Uranian  and  Neptunian  Systems,  Wash- 
imjton  Observations,  1 873,  Appendix  I.  The  elongations  of  Titania  and  Oberon, 
the  outer  satellites  of  Uranus,  are  derived  from  elements  given  by  H.  Stbuve 
in  Abhandlungen  der  K.  Preussischen  Akademie  der  Wissenschaften,  1912. 

Tlie  elongations  of  the  sateUito  of  Neptime  are  derived  from  elements 
given  by  A.  Hall  in  the  Astronomical  Journal,  1898,  Vol.  XIX,  page  65. 

The  adopted  apparent  semidiameter  of  the  Sun  at  the  Earth's  mean  dis- 
tance is  16'  1".50,  while  in  the  compulation  of  eclipses  the  value  given  by 
AuwERS  in  the  Astronomische  Nachrickten,  1891,  Vol.  128,  page  367,  is  em- 
ployed, viz.,  15'  59".63. 

In  the  computation  of  the  ephemeris  for  physical  olservations  of  the 
Sun,  the  following  elements  by  Carrington  have  been  used : 

Inclination  of  the  Sun's  equator  to  the  ecliptic T*  W 

Longitude  of  the  asceding  node  of  the  Sun's  equator  on  the 

ecliptic 73«4a'-f5(K^25(i-1860) 

Sidereal  period  of  rotation  (mean  solar  days) 2&*.3S 

The  apparent  semidiameter  of  the  Moon  is  computed  from  tlio  Moon's 
equatorial  horizontal  parallax,  n,  by  the  formula, 

S=»0.272  506  jr-fl''.50 

where  the  constant  0.272  506  is  based  on  data  from  occultations  given  by 
J.  Petebs  in  the  Astronomische  Nachrichien,  1895,  Vol.  138,  page  147;  and  the 
constant  1".60  is  added  to  cover  the  average  effect  of  irradiation. 

The  value  of  the  Moon's  semidiameter  employed  in  the  computation  of 
eclipses  is  computed  from  the  formula, 

sin  S=0.272  274  sin  zr 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the 
Moon,  the  following  notation  and  formulae  have  been  used,  the  value  of  /  and 
the  formiil»  for  physical  Ubration  being  those  given  by  F.  Hayn  in  Abhand- 
lungen  der  K.  Sdchsischen  GeseU,  der  Wissenschnften,  Vols.  29  and  30,  1904, 

1907: 

Jsthe  inclination  of  the  Moon's  mean  equator  to  the  ecliptic  (=1°  32''.  1), 

Qssthe  longitude  of  the  ascending  node  of  the  Moon's  orbit,  or  the  longitude  of  the 

descending  node  of  the  Moon's  mean  equator, 
Cssthe  angle  at  the  center  of  the  Moon's  disk  made  by  a  lunar  meridian  with  the  circle 
of  declination,  counted  from  north  to  east, 
X,  p,  a,  5»t]ie  geocentric  longitude,  latitude^  right  ascension,  and  decVinatioiv  cA.  \Xi<^\!\s^Ti^ 
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tathe  inclination  of  the  Moon's  mean  equator  to  the  Earth's  true  equator, 
^Bsthe  distance  on  the  Moon's  mean  equator  from  its  ascending  node  on  the  Earth's 
true  equator  to  its  ascending  node  on  the  ecliptic, 
S2^=the  distance  along  the  Earth's  true  equator  from  the  true  equinox  to  the  ascending 

node  of  the  Moon's  mean  equator, 
<C  »the  Moon's  mean  longitude,  referred  to  the  mean  equinox, 
^«the  Earth's  mean  anomaly, 
^=the  Moon's  mean  anomaly, 

(»=the  angular  distance  of  the  perigee  of  the  Moon's  orbit  from  its  ascending  node  on 
the  ecliptic, 
6,  Z«the  optical  librations  in  latitude  and  longitude,  respectively, 
dby  Sl^'the  physical  librations  in  latitude  and  longitude,  respectively, 
5-|.d6=the  Moon's  geocentric  libration  in  latitude— the  Earth's  selenographic  latitude, 
l'\'6l^ihe  Moon's  geocentric  libration  in  longitude "==  the  Earth's  selenographic  longitude, 
^C=the  physical  libration  of  C, 
/««-(K.617sin2(ft-A), 
iisasgin  J  cos  (ft — A), 
tan  B»tan  J  sin  (ft— A.), 
y^X+M+Ab, 

^  rv»^„  i  008  (^^H-^- ft) .    .  co8(g--ft0 

«^  C^-o^*         EST^ ""^^       cost      ' 

«6-4-108'^  sin  (fi>-h0-h37''  sin  (w-Q-ir^  sin  (gr-f  oo-Z), 
61^^+12"'  sin  sr-59''  sin  /-18'^  sin  2a, 

-[108''  cos  (<»+0-37''  cos  (<»-0+ir'  cos  (sr+w-Z)]  tan  b, 
«C-=-[108''  cos  (<»-f  0-37''  cos  (ou-O+U'^  cos  (g+oo-l)]  sec  6, 

The  Sun's  selenographic  latitude  and  longitude  have  been  computed  from 
formulsa  the  same  as  those  given  above  except  that  the  heliocentric  coordinates 
of  the  Moon  have  been  substituted  for  the  geocentric  coordinates. 

The  following  elements  have  been  used  in  computing  the  ephemerides  for 
physical  observations  of  the  planets  Mars  and  Jupiter: 

Position  of  north  pole  of  Mars     ....        {^^540  30,  o^,  Jl2/..60(t-1905) 

T>    .*.        *      ^v      1      fT     V  (ar=17^52»  0-.844.0".247(t-1910) 

PosiUon  of  north  pole  of  Jupiter         .        .        .   j^^^,  33,  ^,^_  (K/.60(t-1910) 

Rotation  period  of  Mars 24»»  37"  22».65 

T>  *  *•  -^    r  T      *     fSystem  1 9*»  50»  30«.004 

Rotation  penod  of  Jupiter  jgj;^^^j^ 9i»  65«  40..632 

Longitude  of  Central  Meridian  of  Mars,  May  15, 1897,  Greenwich 

Mean  Noon 52*».01 

Longitude  of  Central  Meridian  of  Jupiter  (System  I.),  July  14, 

1897,  Greenwich  Mean  Noon 47*».31 

Longitude  of  Central  Meridian  of  Jupiter  (System  II.),  July  14, 

1897,  Greenwich  Mean  Noon 96°. 58 

The  position  of  the  north  pole  of  Mars  is  as  given  by  Lowell  and  Crom- 
M£LIN  (see  Monthly  Notices  R.  A.  S.,  1905,  Vol.  66,  page  56),  while  that  of  the 
north  pole  of  Jupiter  has  been  deduced  from  the  position  given  by  Damoiseau 
for  1750  (see  Tables  Ediptiques  des  Satellites  de  Jupiter ^  page  (1)).  The  rota- 
tion periods  of  Mars  and  of  Jupiter  and  the  longitudes  of  the  central  meridians 
are  according  to  Marth  (see  Monthly  Notices  R.  A.  S.,  1896,  Vol.  56,  pages 
395-403  and  517-524).  The  longitude  of  the  Great  Red  Spot  and  the  time  of 
*^^  transit  across  the  Central  Meridian  given  in  the  volimies  for  1913  and  1914 
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hATe  been  replaced  by  those  of  System  II.  of  Mabth.  This  change  has  been 
siade  in  view  of  the  following  facts:  The  Paris  Conference  of  October,  1911, 
assigned  to  the  office  of  the  American  Ephemeris  and  Nautical  Ahnanac  the 
preparation  of  the  ephemerides  for  the  physical  observations  of  the  planets;  a 
general  desire  exists  that  the  use  of  System  II.  of  Mabth  should  not  be  dis- 
continued; and  the  position  of  the  Great  Red  Spot  during  the  opposition  of 
1912  was  about  70^  from  the  place  predicted  from  the  elements  adopted  in  the 
American  Ephemeris  and  Nautical  Almana^^  for  1913. 

The  adopted  semidiameters  of  the  planets,  with  the  authority  for  each,, 
are  given  on  page  xix.  Their  stellar  magnitudes  have  been  computed  from 
formulso  given  by  O.  Mxjelleb  in  Pvhlicationen  des  Astrophysikaliachen  Ohservor 
ioriums  zu  Potsdam^  1893,  Vol.  8,  page  366. 

In  the  list  of  observatories  the  positions  given  in  this  volume  have  been 

thoroughly  revised,  and  in  each  case  the  authority  from  which  they  are  derived 

is  given.    The  latitudes  given  are  in  most  cases  astronomical.    In  some  instances 

they  have  been  determined  by  geodetic  triangulation  from  other  points.    The 

reductions  from  geographic  to  geocentric  latitude,  q^'  —  97,  and  the  distance  from 

tie  center  of  the  earth,  p,  are  computed  from  the  formulae  on  page  xviii,  using 

the  flattening  -yjy  obtained  by  John  F.  Hayford  in  Supplementary  Investiga^ 

Hon  in  1909  of  the  Figure  of  the  Earth  and  Isosta^,  U.  S.  Coast  and  Geodetic 

Survey,  1910,  and  adopted  by  the  Paris  Conference,  October,  1911. 


ANNIVERSARIES  AND  FESTIVALS,  1916. 


New  Year's  Day- 
Epiphany     .... 
Lincoln's  Birthday 
Septuagesima  Sunday  . 
Washington's  Birthday 
Quiiiquagesima  (Shrove  Sunday) 
Ash  Wednesday   . 
Palm  Sunday 
First  Day  of  Passover 
Good  Friday 
Easter  Sunday     . 
Rogation  Sunday 
Memorial  Day 

Ascension  Day  (Holy  Thursday) 
Hebrew  Pentecost  (Shebuoth) 
Pentecost  (Whit  Sunday) 
Trinity  Sunday    . 
Corpus  Christi 
Independence  Day 
Labor  Day  (except  in  certain  States) 
Hebrew  New  Year  (Rosh  Hashanah) 
Day  of  Atonement  (Yom  Kippur) 
First  Day  of  Tabernacle  (Sucoth) 
Election  Day        .... 
Thanksgiving  Day 
First  Sunday  in  Advent 
Christmas  Day     .... 


Saturday, 

Jan. 

1., 

Thursday, 

Jan. 

6,-^ 

Saturday, 

Feb. 

12,  V. 

Sunday, 

Feb. 

20. 

Tuesday, 

Feb. 

22. 

Sunday, 

Mar. 

5. 

Wednesday,  Mar. 

8. 

Sunday, 

Apr. 

16. 

Tuesday, 

Apr. 

18. 

Friday, 

Apr. 

21. 

Sunday, 

Apr. 

23. 

Sunday, 

May 

28. 

Tuesday, 

May 

30. 

Thursday, 

June 

1. 

Wednesday 

,  June 

7. 

Sunday, 

June 

11. 

Sunday, 

June 

18. 

Thursday, 

June 

22. 

Tuesday, 

July 

4. 

Monday, 

Sept. 

4. 

Thursday, 

Sept. 

28. 

Saturday, 

Oct. 

7. 

Thursday, 

Oct. 

12. 

Tuesday, 

Nov. 

7-i 

Thursday, 

Nov. 

30. 

Sunday, 

Dec. 

3. 

Monday, 

Dec. 

25." 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS, 


B  ITEAM  1016,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE   140TH  AND  THE   BEGINNING  OF  THE 
141ST  VEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA,  CORRESPONDS 


II 
tt 


€€ 


The  year  6629  of  the  Julian  period ;      , 

7424-7425  of  the  Byzantine  era,  the  year  7425  commencing  on 

September  1 ; 
5676-5677  of  the  Jewish  era,  the  year  5677  commencing  on 

September  28,  or,  more  exactly,  at  simset  on  September  27; 
2669  since  the  foimdation  of  Rome,  according  to  Varro; 
2663  since  the  beginning  of  the  era  of  Nabonassar,  which  has 
been  assigned  to  Wednesday,  the  26th  of  February  of  the 
d967th  year  of  the  JuUan  Period;  corresponding  in  the  notation 
of  chronologists,  to  the  747th,  and,  in  the  notation  of  astrono- 
mers, to  the  746th  year  before  the  birth  of  Christ; 
2692  of  the  Olympiads,  or  the  fourth  year  of  the  673d  Olympiad, 
commencing  in  July,  1916,  if  we  fix  the  era  of  the  Olympiads 
at  775i  years  before  Christ,  or  near  the  beginning  of  July 
of  the  year  3938  of  the  Julian  period; 
2228  of  the  Grecian  era,  or  the  era  of  the  Seleucidjb,  which  b^an 
near  the  vernal  equinox  of  the  year,  —311  =B.  C.  312,  —4402 
of  the  Julian  Period; 
"         1632  of  the  era  of  Diocletian; 

''         2576  of  the  Japanese  era  and  to  the  5th  year  of  the  period 
entitled  Taisho. 
The  year  1335  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins 
1  the  28th  day  of  October,  1916. 

The  first  day  of  January  of  the  year  1916  is  the  2,420,864 th  day  since  the 
)mmenceinent  of  the  Julian  Period. 

CHRONOLOGICAL  CYCLES, 

>ominicai  Letter    ....       BA  Solar  Cycle 21 

pact         26  Roman  Indiction        .     .  14 

unar  Cycle  or  Golden  Number     17         I        JuUan  Period        ....     6629 
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ASTRONOMICAL  CONSTANTS. 


1$ 


Parifl  Conference. 


Solar  Parallax 8.801 

Constant  of  Nutation 9.21 

Constant  of  Aberration     .        .        .     • 20.47 

General  Preceasion 50^^2564+0^^000  222(t- 1900)1  ^ 

ObUqnity  of  the  Ecliptic 23*27'»'^2e-<K'.4684(e-1900)|  ^®^^°***• 
£qaator]al  Horizontal  Parallax  of  the  Moon    hl'V.W'    (Newcomb) 

Mean  distance  Earth  to  Moon  384  411  kilometerB-«238  862  miles,  or  60.2678  radii. 

Mean  distance  Earth  to  Sun  149  504  201  kilometen«cW  897  416  statate  miles. 

Velocity  of  light  299  860  kilometena»186  824  statate  mileB  per  second  (Newcomb  and  Michelson). 

Light  travels  unit  distance  in  498". 580. 

Gaussian  Gravitation  Constant,  tk=:0.017  202  099=3  548^M87  61. 

vx.  m.  2A 

Accderation  in  one  second  due  to  gravity,  ^"=9.8060  —0 .0260  cos  2^ — -^  <7.  t 


m 


m 


2A, 


Helmert. 


Length  of  seconds  pendulum,  2:-0.993  549-0.002  631  cos  2^-^'^  { 

Leqgth  of  the  year:  ^ 

Tropical  (ordinary)  ....  365.242  198  79-0.000  000  0614  (t-1900) 

Sidereal S65.256  360  42+0.000  000  0011  (t-1900) 

Anomalistic 865.259  64134+0.0000000304  (t- 1900) 

Eclipse 346.620  000      +0.000  000  36      (t-1900) 


Newcomb. 


Length  of  the  month: 

8ynodical  (ordinary) 
Tropical    . 
Sidereal 
Anomalistic 
Nodical     . 


d  d     h  m      8 

29.580  588-29  12  44    2.81 

27.321 582=27    7  43    4.7 

27.321  661=27    7  43  11.5 

27.554  550=27  13  18  33.1 

27.212  219-27    5    5  35.7J 


>  Ilansen. 


Length  of  the  day: 

Sidereal    . 
Mean  Solar 


h   m      8 

23  56    4.091  of  mean  solar  time. 

24  3  56.555  of  sidereal  time. 


Dimensions  of  the  Earth  (Hayford's  Spheroid  of  1909): 

Equatorial  Radius,  a— 6378.388  kilometers  or  3963.34  statute  miles. 
Polar  Radius,  6=6356.909         ''         or  3949.99      " 

-r^  .  0  —  6  1 

Flattening,        -^ 297:0 

Ix)garithm  of  the  eccentricity  y.^——  =log  f  r=8.913  804 

Logarithm  iudius-logp-9.999  2695+0.000  7324  cos  2<7>-0.000  0019  cos  4^. 
Reduction  from  geographic  latitude  <p  to  geocentric  latitude  9>^, 

q/^<p^^\V  35''.66  sin  2<p-\-V\l7  sin  4<p. 

1  meter=3.280  8333  feet.     1  foot=0.304  8006  meters. 
1  statute  mile=0.868  362  nautical  or  geographical  miles. 
1  nautical  mile =1.151  594  statute  miles. 

*  Used  in  the  computation  of  eclipoes.  The  parallax  used  in  the  computation  of  the  ephemeris  of  the  ICoon  contaliMd 
IQ  this  volume  is  57' 2^23  (Hannn). 

t  k*  is  the  acceleration  due  to  the  Bun's  attraction  at  the  mean  distance  of  the  Earth  from  the  Sun,  whkh  is  also  tlM 
astronomical  unit  of  distance,  the  unit  of  time  being  one  mean  solar  day. 

X  9«lat1tude,  A-ielevation  abore  sea  level  in  meters,  and  log  R-i 6.80416. 

Note. — The  above  values  of  log  p  and  9'— 9  were  computed  with  the  eooentxicity  that  results  from  assuming  that  the 
flattening  of  the  earth  is  exactly  tH> 

•  •  • 
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ASTRONOMICAL  CONSTANTS. 


SEMIDIAMETEBS   OF  THE   SUN,  MOON,  AND  PLANETS. 


NMoe. 


At  Unit 
Distance. 


At  Mean 

Least 
Distance. 


It 


ti 


Sun                       16  59.63 

Moon 15  32.5d» 

Meicury S.34 

Veniu 8.55 

Man 5.05 

Jupiter  (Equatorial)  ,    .    .    .  1  40.20 

Jupiter  (Polar) 1  34.12 

Saturn  (Equatorial)   ....  1  24.88 

Saturn  (Polar) 1  17.47 

Uranus 33.52 

Neptune 38.66 


6.45 

30.90 
9.64 
23.84 
22.40 
9.94 
9.07 
1.84 
1.33 


InKHo- 
meters. 

695553.46 
1738.02 

2  420.89 
6  197.18 

3  686;32 
72  626.64 
68  219.76 
61  522.45 
56  151.56 
24  295.86 
28  021.42 


In  Statute 
Mfles. 

482  196.01 

1  079.96 
1504.27 
3  850.74 

2  274.42 
45  ^28.01 
42  389.71 
38  228.20 
34  890.89 
15  096.72 
17  411.67 


Anthoritj. 

Auwers. 

Newcomb. 

Le  Vender. 

Peirce. 

Peirce. 

Am.  Eph. 

Peirce. 

Barnard. 

Barnard. 

An^  Eph. 

Am.  Eph. 


ELEMENTS  OP  THE  PLANETARY  ORBITS  FOR  THE  BPOGH  1916 — January  1^  G.  M.  T. 


Name. 


MeanDis- 


f  Mercmy 0.S87  099 

9  Venui 0.723  331 

6Eartii       1.000000 

<?  Man 1.623  688 

i^  Jupiter 5.202  803 

\  Saturn 9.538  843 

S  UranuB 19.190  978 

Neptune 30.070  672 


Sidereal 

Period  in 

Tropical  Years. 

0.240  85 

'  0.615  21 

1.000  04 

1.880  89 

11.862  23 

29.457  72 

84.015  29 

164.788  29 


SidereeJ 

Moan  Daily 

Motion. 


»» 


14  732.420 

5  t67.670 

3  548.m 

1  886.519 

299.128 

120.455 

42.23 

21.53 


Synodic 

Period  In 

Tropical  Years. 

0^317  26 
1.598  72 

•  •  •      n 

2.135  39 
1.092  11 
1.035  18 
1.012  09 
1.00614 


Eocen- 
trteity. 

0.206  6175 
0.006  8131 
0.016  7448 
0.093  3234 
0.048  3636 
0.055  8344 
0.047  0894 
0.008  5434 


Name. 

5f  Mercury 
9  Venufl 
®  Earth 
^  Mars 
%  Jupiter 
\  Saturn 
S  Uranus 
?  Neptune 


IneUna- 

tiontothe 

BcUptk. 


MeanLongi- 

tudeof  the 

Node. 


It 


...70  11.4 

47  20  8.1 

.  .  .  3  23  37.6 

75  55  25:1 

.  .  .  1  51  1.0 

48  54  33.7 

.  .  .  1  18  28.^ 

99  35  58.8 

.  .  .  2  29  80.0 

112  55  23.2 

.  .  .  0  46  21.0 

73  34  14.6 

.  .  1  46  39.8 

130  51  17.2 

Mean.Longi- 
lode  of  the 
PeriheUon. 

76  8  54.9 
130^^0.7 
101  29  45.3 
334  30  46.8 

12  58    9.8 

91  24  7.9 
169  18  16.4 

43  53  43.7 


•  I 


MeaiiLoofi-  • 
"tudeattlia 
Eppcl^. 

•      -h-'ii 

334  1  49.48 
345  50  27.48 
99  49  10.97 
116  25  10.21 
3  61  !29.iJl 
102  19  36.17 
312  8  48.45 
120  12  12.53 


Logarithm  of 

Mass  in  Unit 

of  Soil's  Mass. 

3.2218487-10 
4.389  3398-10 
4.482  2896-10 
3.509  5499-10 
6.9790082-10 
6.455  7335-10 
6.640  7528-10 
6.705  5338-10 


The  elements  of  the  four  inner  planets  are  derived  from  those  given  by 
Newcomb  in  Vol.  VI  of  the  Astrortomical  Papers  of  the  American  Ephemeris, 
and  are  the  same  as  those  used  in  computing  the  ephemerides  of  these  planets. 
Those  of  Jupiter,  Saturn,  Uranus,  and  Neptime  are  taken  from  Vol.  VII  of 
the  Astronomical  Papers  for  the  epoch  of  the  tables.  They  are  reduced  to 
1916  by  applying  Le  Vebriek^s  variations,  and  can  not  be  regarded  as  being 
strictly  identical  with  the  elements  used  in  computing  the  ephemerides  of  those 
planets  in  this  volume. 


*  At  mean  distance. 

Tohime  see  page  xlU. 


See  A$t.  Papert  Am,  Epk.,  Vol.  IX»  p.  39.    For  the  values  of  the  semidiameter  used  in  this 
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SYMBOLS  AND  ABBREVIATIONS. 


o 

a 

9 

e 


Spring 
Signs. 

Summer 
Signs. 


The  Sun. 
The  Moon. 
Mercury. 
Venus. 
The  Earth. 


SIGNS  OF  THE  PLANETS,  ETC. 

h 


Mars. 

Jupiter. 

Saturn. 

Uranus. 

Neptune. 


SIGNS  OF  THE  ZODIAC, 


6. 


T  Aries. 

8  Taurus, 

n  Gemini. 

50  Cancer. 

51  Leo. 
i»R  Virgo. 


Autumn 
Signs. 

Winter 
Signs. 


^  Libra. 

ni  Scorpius. 

/  Sagittariu 

yj  Capricorni 

zff  Aquarius. 

^  Pisces. 


ASPECTS, 


6  Conjunction,  or  having  tho  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  ±90®  in  Longitude  or  Right  Ascension. 
8     Opposition,  or  differing  180®  in  Jjongitude  or  Right  Ascension. 


ABBREVIATIONS. 


(2  Ascending  Node. 

t5  Descending  Node. 

N.  North. 

S.  South. 

E.  East. 

W.  West. 


o 

// 
h 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 


PART  I. 


ASTRONOMICAL  EPHEMERIS  FOR  THE 
MERIDIAN  OF  GREENWICH. 


2 


SUN,  1916. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Am)aroiit 

Right 
Ascension. 

Var. 
^ur. 

Apparent 
Declination. 

Var. 

per 

Hour. 

Semi- 
(liametor. 

Hor. 
Par. 

Equation 

oiTime. 

App.— Mean. 

Var. 

per 

Hour. 

Sklerea 

arRigh 

sionof 

Su 

h    m      s 

s 

e       /          // 

// 

/      tt 

n 

m      s 

s 

h  m 

Jan.  1 

Sa 

18  42  27.14 

11.054 

-23    5  35.0 

+11.21 

16  17.84 

8.95 

-  3  10.95 

-1.198 

18  39 

2 

Su 

18  46  52.30 

11.042 

23   0  52.1 

12.36 

16  17.84 

8.95 

3  39.55 

1.186 

18  43 

3 

Mo 

18  51 17.16 

11.028 

22  55  41.5 

13.51 

16  17.84 

8.95 

4    7.85 

1.172 

18  47 

4 

Tu 

18  55  41.67 

11.013 

22  50    3.5 

14.65 

16  17.84 

8.95 

4  35.81 

1.157 

18  51 

5 

We 

19   0   5.81 

10.997 

22  43  58.2 

15.78 

16  17.83 

8.95 

5    3.39 

1.140 

18  55 

6 

Th 

19   4  29.53 

10.979 

-22  37  25.8 

+16.91 

16  17.82 

8.95 

-  5  30.55 

-1.122 

18  58 

7 

Fr 

19    8  52.80 

10.960 

22  30  26.6 

18.02 

16  17.80 

8.95 

5  57.27 

1.103 

19    2 

8 

Sa 

19  13  15.60 

10.939 

22  23   0.7 

19.12 

16  17.78 

8.95 

6  23.50 

1.083 

19    6 

9 

Su 

19  17  37.88 

10.917 

22  15   8.4 

20.22 

16  17.76 

8.95 

6  49.23 

1.061 

19  10 

10 

Mo 

19  21  59.62 

10.894 

22    6  49.9 

21.31 

16  17.73 

8.95 

7  14.41 

1.038 

19  14 

11 

Tu 

19  26  20.80 

10.870 

-2158   5.6 

+22.38 

16  17.70 

8.05 

-  7  39.03 

-1.014 

19  18 

12 

We 

19  30  41.39 

10.845 

21  48  55.6 

23.45 

16  17.66 

8.95 

8    3.06 

0.988 

19  22 

13 

Th 

19  35    1.36 

10.819 

21  39  20.2 

24.50 

16  17.62 

8.95 

8  26.47 

0.962 

19  26 

14 

Ft 

19  39  20.70 

10.792 

21  29  19.7 

25.54 

16  17.57 

8.95 

8  49.25 

0.935 

19  30 

15 

Sa 

19  43  39.39 

10.765 

21 18  54.5 

26.57 

16  17.52 

8.95 

911.38 

0.908 

19  34 

16 

Su 

19  47  67.40 

10.737 

-21    8   4.7 

+27.58 

16  17.46 

8.95 

-  9  32.84 

-0.880 

19  38 

17 

Mo 

19  52  14.73 

10.708 

20  56  50.7 

28.58 

16  17.39 

8.95 

9  53.61 

0.851 

1942 

18 

Tu 

19  56  31.36 

10.678 

20  45  12.8 

29.57 

16  17.32 

8.94 

10  13.69 

0.821 

19  46 

19 

We 

20   0  47.28 

10.648 

20  33  11.3 

30.56 

16  17.24 

8.94 

10  33.05 

0.791 

19  50 

20 

Th 

20   5   2.47 

10.617 

20  20  46.5 

31.51 

16  17.16 

8.94 

10  51.68 

0.761 

19  54 

21 

Fr 

20   9  16.92 

10.586 

-20   7  58.8 

+32.46 

16  17.07 

8.94 

-11    9.57 

-0.730 

19  58 

22 

Sa 

20  13  30.62 

10.555 

19  54  48.5 

33.40 

16  16.97 

8.94 

11  26.72 

0.699 

20   2 

23 

Su 

20  17  43.57 

10.524 

19  41 15.8 

34.32 

16  16.87 

8.94 

11  43.11 

0.667 

20   6 

24 

Mo 

20  21  55.76 

10.492 

19  27  21.2 

35.23 

16  16.76 

8.94 

11  58.74 

0.635 

20   9 

25 

Tu 

20  26    7.18 

10.460 

19  13    5.0 

36.12 

16  16.65 

8.94 

12  13.60 

0.603 

2013 

26 

We 

20  30  17.82 

10.427 

-18  58  27.5 

+37.00 

16  16.53 

8.94 

-12  27.68 

-0.571 

20  17 

27 

Th 

20  34  27.68 

10.395 

18  43  29.2 

37.86 

16  16.41 

8.94 

12  40.99 

0.538 

20  21 

28 

Fr 

20  38  36.76 

10.362 

18  28  10.3 

38.71 

16  16.28 

8.94 

12  53.51 

0.505 

20  25 

29 

Sa 

20  42  45.05 

10.329 

18  12  31.2 

39.54 

16  16.15 

8.93 

13    5.24 

0.472 

20  29 

30 

Su 

20  46  52.54 

10.296 

17  56  32.4 

40.35 

16  16.02 

8.93 

13  16.18 

0.439 

20  33 

31 

Mo 

20  50  59.23 

10.262 

-17  40  14.3 

+41.15 

16  15.88 

8.93 

-13  26.31 

-0.406 

20  37 

Feb.  1 

Tu 

20  55   5.11 

10.228 

17  23  37.2 

41.93 

16  15.74 

8.93 

13  35.64 

0.372 

20  41 

2 

We 

20  59  10.19 

10.194 

17    6  41.6 

42.69 

16  15.59 

8.93 

13  44.16 

0.338 

20  45 

3 

Th 

21    3  14.45 

10.160 

16  49  27.9 

43.44 

16  15.44 

8.93 

13  51.86 

0.304 

20  49 

4 

Ft 

21    7  17.89 

10.126 

16  31  56.5 

44.17 

16  15.28 

8.93 

13  58.74 

0.270 

20  53 

5 

Sa 

21  11  20.51 

10.092 

-1614    8.0 

+44.88 

16  15.13 

8.92 

-14   4.80 

-0.235 

20  57 

6 

Su 

21  15  22.30 

10.058 

15  56    2.7 

45.56 

16  14.97 

8.92 

14  10.04 

0.201 

21    1 

7 

Mo 

21  19  23.27 

10.023 

15  37  41.0 

46.23 

16  14.81 

8.92 

14  14.46 

0.167 

21    5 

8 

Tu 

21  23  23.42 

9.989 

1519    3.4 

46.89 

16  14.65 

8.92 

14  18.05 

0.133 

21    9 

9 

We 

21  27  22.75 

9.955 

15   010.3 

47.52 

16  14.48 

8.92 

14  20.83 

0.099 

2113 

10 

Th 

21  31  21.28 

9.922 

-14  41    2.2 

+48.14 

16  14.31 

8.92 

-14  22.80 

-0.065 

2116 

11 

Fr 

21  35  19.00 

9.889 

14  21  39.5 

48.74 

16  14.14 

8.92 

14  23.96 

-0.032 

2120 

12 

Sa 

21  39  15.92 

9.856 

14    2    2.6 

49.33 

16  13.96 

8.91 

14  24.33 

+0.001 

2124 

13 

Su 

21  43  12.06 

9.823 

13  42  11.8 

49.89 

16  13.78 

8.91 

14  23.92 

0.033 

2128 

14 

Mo 

2147    7.43 

9.791 

13  22    7.7 

50.44 

16  13.59 

8.91 

14  22.73 

0.065 

2132 

15 

Tu 

2151    2.04 

9.760 

-13    150.6 

+M.98 

16  13.40 

8.91 

-14  20.78 

+0.097 

2136 

16 

We 

21  54  55.89 

9.729 

-12  4120.9 

+51.40 

16  13.21 

8.91 

-14  18.08 

+0.128 

2140 

SUN,   1916. 


SUN,  1916. 

FOR  GREENWICH  MEAN  NOON. 


X>ateL 

Day  of  the 
Week. 

Apparent 

Right 
Ascension. 

Var. 

per 

Hour. 

Apparent 
Declination. 

Var. 
Hour. 

Semi- 
diameter. 

Hor. 
Par. 

Equation 

of  Time. 

App.— Ifean. 

Var. 
Hour. 

Sidereal  Thne, 
or  Right  AMD- 
^on  of  Heu 
Sun^ 

h    m     s 

s 

•     #       tt 

n 

t      ti 

n 

m     s 

8 

li    m     5 

Feb.  16 

We 

21  54  55.89 

9.739 

-12  41  20.9 

+51.49 

16  13.21 

8.91 

-14  18.08  +0.128 

21  40  37.81 

17 

Th 

21  58  49.0] 

9.698 

12  20  39.0 

51.99 

16  13.01 

8.91 

14  14.65  '  0.168 

21  44  34.37 

18 

Ft 

22    2  41.42 

9.609 

11  59  45.3 

52.47 

16  12.80 

8.90 

14  10.49 

0.188 

21  48  30.92 

19 

S% 

22    6  33.12 

9.640 

11  38  40.2 

52.94 

16  12.59 

8.90 

14    5.64 

0.217 

21  52  27.48 

20 

Sii 

22  10  24.13 

9.612 

11  17  24.1 

53.39 

1612.38 

8.90 

14    0.10 

0.345 

21  56  24.03 

21 

Mo 

22  14  14.47 

9.684 

-10  55  57.4 

+58.83 

16  12.16 

8.90 

-13  53.88  1+0.272 

22   0  20.59 

22 

Tu 

2218    4.16 

9.667 

10  34  20.4 

54.25 

16  11.93 

8.K9 

13  47.02  1  0.299 

22    417.14 

23 

Wej  22  21  53.22 
Th  1 22  25  41.67 

9.531 

10  12  33.6 

54.65 

16  11.71 

8.89 

13  39.53 

0.325 

22    813.70 

24 

9.506 

9  50  37.3 

55.04 

16  11.48 

8.89 

13  31.42 

0.350 

22  12  10.25 

25 

Fr 

22  29  29.52 

9.482 

9  28  32.0 

55.41 

16  11.25 

8.89 

13  22.72 

0.374 

22  16   6.81 

26 

Sa 

22  33  16.79 

9.458 

-  9    6  17.9 

+55.76 

16  11.01 

8.89 

-13  13.43 

+0.398 

22  20   3.36 

27 

Su 

22  37    3.50 

9.435 

8  43  55.5 

56.10 

16  10.78 

8.88 

13    3.59 

0.421 

22  23  59.91 

28 

Mo 

22  40  49.67 

9.413 

8  21  25.3 

56.42 

16  10.54 

8.88 

12  53.20 

0.444 

22  27  5G.47 

29 

Tu 

i:2  44  35.31 

9.391 

7  58  47.6 

56.72 

16  10.30 

8.88 

12  42.29 

0.466 

22  31 53.02 

Mar.   1 

We 

22  48  20.43 

9.370 

7  36    2.8 

57.00 

16  10.05 

8.88 

12  30.86 

0.487 

22  35  49.57 

2 

Th 

22  52    5.06 

9.349 

-  7  13  11.4 

+57.27 

16    9.81 

8.88 

-12  18.93 

+0.607 

22  39  46.13 

3 

Fr 

22  55  49.20 

9.329 

6  50  13.8 

57.52 

16    9.56 

8.87 

12    6.52 

0.527 

22  43  42.68 

4 

Sa 

22  59  32.87 

9.310 

6  27  10.5 

57.75 

16    9.31 

8.87 

1153.64 

0.546 

22  47  39.24 

5 

Su 

23    3  16.09 

9.292 

6    4    1.8 

57.96 

16    9.06 

8.87 

1140.30 

0.565 

22  51  35.79 

« 

Mo 

23    6  68.87 

■ 

9.274 

5  40  48.2 

58.16 

16    8.81 

8.87 

11  26.52 

0.583 

22  55  32.34 

7 

Tu 

23  10  41.22 

9.256 

-  5  17  30.1 

+58.34 

16    8.56 

8.86 

-11  12.32 

+0.600 

22  59  28.90 

^ 

We 

23  14  23.16 

9.240 

4  54    7.9 

58.50 

16    8.31 

8.86 

10  57.72 

0.616 

23    3  25.45 

^ 

Th 

2318    4.72 

9.224 

4  30  42.0 

58.64 

16    8.06 

8.86 

10  42.72 

0.632 

23    7  22.00 

10 

Fr  : 

23  2145.91 

9.209 

4    7  12.7 

58.77 

16    7.81 

8.85 

10  27.35 

0.647 

23  11  18.56 

11 

Sa 

23  25  26.74 

9.195 

3  43  40.5 

58.89 

16    7.55 

8.85 

10  11.63 

0.662 

23  1515.11 

12 

Su 

23  29    7.24 

9.181 

-  3  20    5.8 

+58.99 

16    7.29 

8.85 

-  9  55.58 

+0.675 

23  19  11.67 

13 

Mo 

23  32  47.43 

9.168 

2  56  28.9 

59.08 

16    7.03 

8.85 

9  39.21 

0.688 

23  23   8.22 

14 

Tu 

23  36  27.33 

9.157 

2  32  50.1 

59.15 

16    6.77 

8.85 

9  22.56 

0.700 

23  27    4.77 

15 

We 

23  40    6.96 

9.146 

2    9    9.9 

59.20 

16    6.51 

8.85 

9    5.63 

0.71(V 

23  31    1.33 

16 

Th 

23  43  46.34 

9.136 

1  45  28.6 

59.24 

16    6.25 

8.84 

8  48.46 

0.720 

23  34  57.88 

17 

Fr 

23  47  25.49 

9.127 

-  1  21  46.5 

+59.26 

16    5.98 

8.84 

-  8  31.06 

+0.729 

23  38  54.43 

18 

Sa 

23  51    4.44 

9.119 

0  58    4.0 

59.27 

16    5.71 

8.84 

8  13.46 

0.787 

23  42  50.99 

19 

Su 

23  54  43.21 

9.112 

0  34  21.5 

69.27 

16    5.44 

8.84 

7  55.68 

0.744 

23  46  47.54 

20 

Mo 

23  58  21.83 

0J06 

-  0  10  39.3 

59.25 

16    5.17 

8.83 

7  37.74 

0.750 

23  50  44.09 

21 

Tu 

0    2    0.32 

9.101 

+  0  13    2.4 

59.22 

16    4.89 

8.83 

719.68 

0.755 

23  54  40.65 

22 

We 

0    5  38.70 

9.097 

+  0  36  43.2 

+59.17 

16    4.61 

8.83 

-  7    1.50 

+0.759 

23  58  37.20 

23 

Th 

0    9  17.00 

9.095 

1    0  22.7 

59.11 

16    4.33 

8.83 

6  43.25 

0.762 

0   2  33.75 

24 

Ft 

012  55.24 

9.093 

124   0.6 

59.04 

16    4.05 

8.83 

6  24.94 

0.764 

0    6  30.30. 

25 

Sa 

0  16  33.45 

9.092 

1  47  36.5 

58.95 

16    3.77 

8.82 

6    6.59 

0.765 

0  10  26.86 

26 

Su 

0  2011.64 

9.092 

2  11  10.1 

58.85 

16    3.49 

8.82 

5  48.23 

0.765 

0  14  23.41 

27 

Mo 

0  23  49.84 

9.093 

+  2  34  41.1 

+58.73 

16    3.20 

8.82 

-  5  29.88 

+0.764 

0  18  19.96 

28 

Tu, 

0  27  28.07 

9.094 

2  58    9.1 

58.60 

16   2.91 

8.82 

511.55 

0.763 

0  22  16.52 

29 

We 

0  31    6.34 

9.096 

3  21  33.7 

58.45 

16    2.63 

8.81 

4  53.27 

0.760 

0  26  13.07 

30 

Th 

0  34  44.68 

9  .OW 

3  44  54.6 

58.28 

16   2.35 

8.81 

4  35.06 

0.757 

0  30   9.63 

31 

Fr 

0  38  23.10 

9.103 

4    811.3 

58.10 

16    2.07 

8.81 

4  16.92 

0.753 

0  34   6.18 

Apr.    1 

Sa 

0  42    1.62 

9.107 

+  4  31  23.5 

+57.91 

16    1.79 

8.80 

-  3  58.88 

+0.749 

0  38   2.73 

2 

Su 

0  45  40.25. 

9.U2 

+  4  54  30  8 

+57.69 

16    1.52 

8.80 

-  3  40.96 

+0.744 

0  41  59.29 

FOR 

DM. 

ii 
t 

True 
longitude. 

•     It/ 

Feb.  16 

47 

326  30  18.7 

17 

48 

327  30  51.3 

IS 

49 

328  31  22.3 

W 

50 

329  31  51.7 

.      20 

51 

330  32  19.5 

21 

52 

331  32  45.8 

22 

53 

332  33  10.7 

23 

54 

333  33  34.1 

24 

55 

1 

334  33  56.1 

25 

,  56 

335  34  16.7 

26 

.  57 

336  34  35.9 

27 

58 

337  34  53.7 

■2S 

59 

338  35  10.1 

2'} 

60 

339  35  24.9 

ir.     1 

61 

340  35  38.3 

62 

341  35  50.0 

3 

63 

342  36    0.0 

4 

64 

343  36    8.3 

5 

65 

S44  36  14.6 

6 

66 

345  36  19.1 

'    ! 

67 

346  36  21.4 

3! 

68 

347  36  21.7 

d 

69 

348  36  19.9 

10 

70 

349  36  15.9 

11 

71 

350  36    9.7 

12 

72 

35136    1.3 

13 

73 

352  35  50.6 

14 

74 

353  35  37.8 

15 

75, 

354  35  22.8 

16 

76 

355  35    5.5 

17 

77 

356  34  46.1 

18 

78 

357  34  24.6 

19 

79 

358  34    1.0 

20 

80 

359  33  35.3 

21 

81 

0  33    7.7 

22 

82 

132  38.2 

23 

83 

2  32   6.8 

24 

84 

3  31  33.6 

25 

85 

4  30  58.6 

26 

86 

5  30  22.0 

27 

87 

6  29  43.5 

28 

88 

7  29   3.3 

29 

89 

8  28  21.4 

ao 

90 

9  27  37.7 

31 

11 

10  26  52.2 

r.     1 

92 

1126    4.7 

2 

93 

12  25  15.2 

SUN,  1916. 

FOR  GREENWICH  MEAN  NOON. 


5 


Var. 

per 

Hour. 


ft 
51.39 
51.32 
51.26 
51.19 
51.13 

51.07 
51.01 
50.95 
50.89 
5C.83 

50.77 
50.71 
50.65 
50.59 
50.52 

50.45 

do.as 

50.30 
50.22 
50.14 

50.05 
9.97 

9. as 

9.79 
9.69 

9.60 
9.51 
9.42 
9.33 
9.24 

9.15 
9.06 
8.97 
8.89 
8.81 

,8.73 
8.65 
8.58 
8.51 
48.44 

48.36 
48.29 
48.22 
48.14 
48.06 

47.98 
47.90 


Lati- 
tude. 


// 


+0.15 

+0.02 

-0.11 

0.23 

0.34 

-0.44 
0.51 
0.55 
0.55 
0.52 

-0.46 

0.37 

0.25 

-0.12 

+0.02 

+0.16 
0.29 
0.41 
0.51 
0.58 

+0.62 
0.63 
0.62 
0.58 
0.52 

+0.44 

0.33 

0.21 

+0.08 

-0.05 

-0.17 
0.28 
0.37 
0.44 
0.48 

-0.49 
0.47 
0.42 
0.35 
0.24 

-0.11 

+0.03 

0.16 

0.29 

0.41 

+0.51 
+0.58 


Loxarlthm  of 

the  Radius 

Vector  of  the 

Earth. 


9.994  7436 
9.994  8327 

9.994  9238 

9.995  0169 
9.995  1122 

9.995  2094 
9.995  3086 
9.995  4097 
9.995  5124 
9.995  6168 

9.995  7226 
9.995  8295 

9.995  9376 

9.996  0464 
9.996  1561 

9.996  2662 
9.996  3769 
9.996  4880 
9.996  5994 
9.996  7112 

9.996  8234 

9.996  9:m 

9.997  0492 
9.997  1630 
9.997  2775 

9.997  3927 
9.997  5087 
9.997  6255 
9.997  7433 
9.997  8620 

9.997  9818 

9.998  1026 
9.998  2244 
9.998  3174 
9.998  4714 

9.998  5963 
9.998  7222 
9.998  8488 

9.998  9759 

9.999  1034 

9.999  2312 
9.999  3590 
9.999  4867 
9.999  6140 
9.999  7410 

9.999  8674 
9.i)99  9931 


1 

I  Var. 
1    per 
Hour. 

Prec. 

in 
Long. 

Nut. 

in 
Long. 

Aber* 
ration. 

ft 

II 

II 

+36.7 

6.30 

+14.78 

?0.71 

37.5 

6.44 

14.78 

20.71 

38.4 

6.58 

14.77 

20.70 

39.3 

6.72 

14.76 

20.70 

40.1 

6.85 

14.75 

20.69 

+40.9 

6.99 

+  14.74 

20.69 

41.7 

7.13 

14.73 

20.68 

42.4 

7.27 

14.71 

20.68 

43.1 

7.40 

14.70 

20.67 

43.7 

7.54 

14.68 

20.67 

+44.3 

7.68 

+  14.66 

20.66 

44.8 

7.82 

14.64 

20.66 

45.2 

7.95 

14.62 

20.66 

45.5 

8.09 

14.60 

20.65 

45.8 

8.23 

14.57 

20.65 

+46.0 

8.37 

+14.55 

20.64 

46.2 

8.51 

14.52 

20.64 

46.4 

8.64 

14.50 

20.63 

46.5 

8.78 

14.47 

20.63 

46.6 

8.92 

14.44 

20.62 

+46.8 

9.06 

+  14.41 

20.62 

47.0 

9.19 

14.38 

20.61 

47.3 

9.33 

14.35 

20.60 

47.6 

9.47 

14.32 

20.60 

47.9 

9.60 

14.29 

20.59 

+48.2 

9.74 

+14.26 

20.58 

48.5 

9.88 

14.23 

20.58 

4S.9 

10.02 

14.20 

20.57 

49.3 

10.16 

14.16 

20.57 

49.7 

10.29 

14.13 

20.56 

+50.1 

10.43 

+14.10 

20.55 

50.6 

10.57 

14.06 

20.55 

51.0 

10.71 

14.03 

20.54 

51.4 

10.84 

14.00 

20.54 

51.8 

10.98 

13.96 

20.53 

+52.2 

11.12 

+13.93 

20.52 

52.6 

11.26 

13.89 

20.52 

52.9 

11.39 

13.86 

20.51 

53.1 

11.53 

13.83 

20.51 

53.2 

11.67 

13.79 

20.50 

+53.2 

11.81 

+13.76 

20.50 

63.2 

11.95 

13.73 

20.49 

53.1 

12.08 

13.69 

20.49 

53.0 

12.22 

13.66 

20.48 

52.8 

12.35 

13.63 

20.48 

+52.5 

12.49 

+13.60 

20.47 

;  +52.3 

12.63 

+  13.57 

20.17 

True 
ObUq 
uity. 


23*  2r 
n 

6.52 
6.53 
6.54 
6.55 
6.56 

6.57 
6.58 
6.59 
6.60 
6.60 

6.61 
6.62 
6.62 
6.63 
6.63 

6.63 
6.63 
6.63 
6.63 
6.64 

6.64 
6.64 
6.61 
6.64 
6.64 

6.63 
6.63 
6.62 
6.62 
6.62 

6.61 
6.61 
6.60 
6.60 
6.59 

6.58 
6.57 
6.56 
6.55 
6.53 

6.52 
6.51 
6.50 
6.49 
6.47 

6.46 
6.44 


Mean  Tim* 

ol  Sidereal 

Noon. 


h  m  s 
2  18  59.35 
215  3.44 
211  7.54 
2  7  11.63 
2   3  15.72 

15919.81 
1  55  23.90 
15127.99 
1 47  32.08 
143  36.18 

1  39  40.27 
1 :15  44.36 
1  31 48.45 
1 27  52.54 
123  56.64 

120  0.73 
116  4.82 
112  8.91 
1  813.00 
1    417.10 

1  0  21.19 
0  56  25.28 
0  52  2J.37 
0  48  33.46 
0  44  37.56 

0  40  41.65 
0  36  45.74 
0  32  4f  .84 
0  28  53.93 
0  24  58.02 


021 
017 
013 
0  9 
0 

23  53 
23  49 
23  45 
23  41 


1 
57 


2.11 

6.20 

10.30 

14.39 

18.48 

M.<T 

30.76 
34.85 
38.94 
43.04 


23  37  47.13 
23  3351.22 
232955.31 
23  25  59.41 
2322   3.50 

2318  7.59 
23 14 11.68 


SUN,  1916. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparent 

TUght 
Ascension. 

Var. 

per 

Hour. 

Apparent 
De^nation. 

Var. 
Iiour. 

Semi- 
diameter. 

Ilor. 
Par. 

Equation 

OfTime. 

App.— Mean. 

Var. 
Hour. 

Sideroi 

or  Righ 

siono 

Si 

h    m      s 

s 

0       #          r/ 

It 

/         n 

»/ 

m       s 

s 

h    m 

Apr.     1 

Sa 

0  42     1.62 

9.107 

+  4  31  23.5 

+57.91 

16    1.79 

8.80 

-3  58.88 

+0.749 

0  38 

2 

Su 

0  45  40.25 

9.112 

4  54  30.8 

67.69 

16    1.52 

8.80 

3  40.96 

0.744 

0  41 

3 

Mo 

0  49  19.00 

9.118 

5  17  32.8 

67.46 

16    1.24 

8.80 

3  23.16 

0.738 

0  45 

4^ 

Tu 

0  52  57.90 

9.124 

5  40  29.2 

67.22 

16    0.97 

8.79 

3    5.50 

0.732 

0  4!) 

5 

We 

0  56  36.96 

9.131 

6    319.6 

66.97 

16    0.69 

8.79 

2  48.01 

0.725 

0  53 

6 

Th 

1    0  16.19 

9.138 

4-  6  26    3.7 

+56.70 

16    0.42 

8.79 

-2  30.68 

+0.718 

0  57 

7 

Fr 

1    3  55.60 

9.147 

6  48  41.0 

56.41 

16    0.15 

8.79 

2  13.55 

0.710 

1     I 

8 

Sa 

1    7  35.22 

9.156 

7  11 11.2 

56.11 

15  59.88 

8.78 

1  56.62 

0.701 

1     5 

9 

Su 

1  11  15.07 

9.165 

7  33  34.0 

55.79 

15  59.61 

8.78 

1  39.91 

0.691 

1     9 

10 

Mo 

1  14  55.16 

9.175 

7  55  49.1 

55.46 

15  59.34 

8.78 

1  23.44 

0.681 

I   13 

11 

Tu 

1  18  35.49 

9.186 

+  8  17  56.1 

+65.12 

15  59.07 

8.78 

-1     7.22 

+0.670 

I  17 

12 

We 

1  22  16.10 

9.198 

8  39  54.6 

54.76 

15  58.81 

8.77 

0  51.28 

0.658 

1  21 

13 

Th 

1  25  57.00 

9.211 

9    144.4 

54.39 

15  58.54 

8.77 

0  35.62 

0.646 

1  25 

14 

Fr 

1  29  38.20 

9.224 

9  23  25.2 

54.00 

15  58.27 

8.77 

0  20.27 

0.633 

1  29 

15 

Sa 

1  33  19.72 

9.238 

9  44  56.5 

53.60 

15  58.01 

8.77 

-0    5.24 

0.619 

1   33 

16 

Su 

1  37    1.59 

9.252 

+10    618.1 

+53.19 

15  57.75 

8.76 

+0    9.45 

+0.604 

1  37 

17 

Mo 

1  40  43.81 

9.267 

10  27  29.7 

52.77 

15  57.48 

8.76 

0  23.78 

0.589 

1  41 

18 

Tu 

1  44  26.41 

9.2S3 

10  48  31.0 

52.3:< 

15  57.22 

8.76 

0  37.74 

0.573 

I  45 

19 

We 

1  48    9.41 

0.300 

11    9  21.7 

51.88 

15  56.95 

8.75 

0  51.29 

0.556 

1  49 

20 

Th 

1  53  62.82 

9.318 

1130    1.1 

51.42 

15  56.69 

8.75 

1     4.44 

0.538 

1  52 

21 

Fr 

1  55  36.66 

9.337 

-fll  50  29.9 

+50.95 

15  56.42 

8.75 

+1  17.15 

+0..520 

1  56 

22 

Sa 

1  59  20.96 

9.356 

12  10  46.8 

50.46 

15  56.16 

8.75 

1  29.41 

0.501 

2     0 

23 

Su 

2    3    5.72 

9.375 

12  30  51.8 

49.96 

15  55.90 

8.75 

1  41.20 

0.481 

2     4 

24 

Mo 

2    6  50.95 

9.395 

12  50  44.7 

49.44 

15  55.64 

8.75 

1  52.52 

0.461 

2     8 

25 

Tu 

2  10  36.68 

9.416 

13  10  25.0 

48.91 

15  55.38 

8.74 

2     3.35 

0.440 

2  12 

26 

We 

2  14  22.91 

9.437 

+  13  29  52.4 

+48.37 

15  55.12 

8.74 

+2  13.67 

+0.419 

2  16 

27 

Th 

2  18    9.66 

9.458 

13  49    6.6 

47.81 

15  54.87 

8.74 

2  23.48 

0.398 

2  20 

28 

Fr 

2  21  56.93 

9.480 

14    8    7.2 

47.24 

15  54.02 

8.74 

2  32.77 

0.376 

2  24 

29 

Sa 

2  25  44.72 

9.502 

14  26  53.9 

46.65 

35  54.37 

8.74 

2  41.53 

0.354 

2  28 

30 

Su 

2  29  33.05 

9.525 

14  45  26.3 

46.05 

15  54.12 

8.73 

2  49.76 

0.332 

2  32 

Mav     L 

Mo 

2  33  21.91 

9.547 

+15    3  44.2 

+45.43 

15  53.88 

8.73 

+2  57.45 

+0.309 

2  3(> 

* 

Tu 

2  37  11.31 

9.570 

15  2147.1 

44.80 

15  53.65 

8.73 

3    4.61 

0.287 

2  40 

3 

We 

2  41     1.26 

9.592 

15  39  31.7 

44.16 

35  53.41 

8.73 

3  11.22 

0.264 

2  44 

4 

Th 

2  44  51.75 

9.615 

15  57    6.7 

43.50 

15  53.18 

8.72 

3  17.28 

0.241 

2  48 

5 

Fr 

2  48  42.79 

9.638 

16  14  22.9 

42.83 

15  52.95 

8.72 

3  22.79 

0.218 

2  52 

6 

Sa 

2  52  34.38 

9.661 

+16  31  22.9 

+42.15 

15  52.73 

8.72 

+3  27.76 

+0.195 

2  56 

7 

Su 

2  56  26.53 

9.684 

16  48    6.3 

41.46 

15  52.51 

8.72 

3  32.17 

0.172 

2  59 

8 

Mo 

3    0  19.23 

9.707 

17    4  32.8 

40.75 

15  52.30 

8.72 

3  36.03 

0.149 

3     3 

9 

Tu 

3    4  12.48 

9.7:«) 

17  20  42.2 

40.03 

15  52.09 

8.71 

3  39.33 

0.126 

3     7 

10 

We 

3    8    6.29 

9.754 

17  36:Vi.2 

39.30 

15  51.88 

8.71 

3  42.08 

0.103 

3  11 

11 

Th 

3  12    0.65 

9.777 

+  17  52    8.4 

+38.55 

15  51.67 

8.71 

+3  44.27 

+0.080 

3  15 

12 

Fr 

3  15  55.57 

9.S00 

18    7  24.6 

37.80 

15  51.47 

8.71 

3  45.91 

0.057 

3  19 

33 

Sa 

3  19  51.05 

9.823 

18  22  22.6 

37  .ai 

15  51.26 

8.71 

3  46.99 

0.a33 

3  23 

14 

Su 

3  23  47.08 

9.840 

18  37    2.0 

36.2.> 

15  53 .06 

8.70 

3  47.51 

+0.010 

3  27 

15 

Mo 

3  27  43.67 

9.869 

18  5122.6 

35.46 

15  50.86 

8.70 

3  47.48  -0.013 

3  31 

16 

Tu 

3  31  40.81 

9.893 

+  19    5  24.1 

+34.66 

15  50.66 

8.70 

f-3  46.89 

-0.036 

3  35 

17 

We 

3  35  38.51 

9.916 

+19  19    6.2 

+33.85 

15  50.47 

8.70 

+.T  45.74 

-0.0.)9 

3  39 

SUN,  1916. 


FOR  GREEJJWiCH  MEAK   NOO>I. 

Date. 

ii 

Trae 
Loni^tade. 

Var. 

Lati- 
tude. 

Lof^rithm  of 

the  Radius 

Vector  of  the 

Earth. 

Var. 

per 

Hour. 

Prec. 

in 
Long. 

Nut. 

in 

Long. 

Aber- 
ration. 

True 
Obliq- 
uity. 

MeanTimA 

of  Sidereal 

Noon. 

•     #       // 

tt 

ft 

tt 

II 

II 

23«27' 

h    m     8 

Apr.     1 

92 

11  26    4.7 

147.08 

+0.51 

9.999  8674 

+62.5 

12.49 

+13.60 

20.47 

6.46 

23  18    7.59 

2 

93 

12  25  15.2 

147.90 

0.58 

9.999  9931 

52.3 

12.63 

13.57 

20.47 

6.44 

23  14  11.68 

3 

94 

13  24  23.8 

147.81 

0.62 

0.000  1182 

52.0 

12.77 

13.54 

20.46 

6.42 

23  10  15.78 

4 

95 

H  23  30.2 

147.72 

0.64 

0.000  2426 

51.7 

12.91 

13.51 

20.46 

6.40 

23    6  19.87 

5 

96 

15  22  34.4 

147.63 

0.63 

0.000  3663 

51.4 

13.04 

13.49 

20.45 

6.38 

23    2  23.96 

6 

97 

16  21  36.5 

147.54 

+0.59 

0.000  4894 

+51.1 

13.J8 

+  13.46 

20.45 

6.37 

22  58  28.05 

7 

98 

17  20  36.4 

147.45 

0.53 

0.000  6119 

50.9 

13.32 

13.43 

20.44 

6.35 

22  54  32.14 

8 

99 

18  19  34.0 

147.35 

0.45 

0.000  7338 

50.7 

13.46 

13.40 

20.43 

6.33 

22  50  36.24 

9 

100 

19  18  29.4 

147.26 

0.35 

0.000  8553 

50.5 

13.60 

13.38 

20.43 

6.31 

22  46  40.33 

10 

101 

20  17  22.4 

147.16 

0.24 

0.000  9763 

50.3 

13.73 

13.36 

20.42 

6.29 

22  42  44.42 

11 

102 

21  16  13.3 

147.07 

+0.12 

0.001  0970 

+50.2 

13.87 

+13.33 

20.41 

6.27 

22  38  48.51 

12 

103 

22  15     1.8 

146.98 

-0.01 

0.001  2173 

50.1 

14.01 

13.31 

20.41 

6.25 

22  34  52.60 

13 

104 

23  13  48.1 

146.88 

0.13 

0.001  3374 

50.0 

14.15 

13.29 

20.40 

6.22 

22  30  56.70 

14 

105 

24  12  32.2 

146.79 

0.24 

0.001  4574 

50.0 

14.28 

13.27 

20.40 

6.20 

22  27    0.79 

15 

106 

25  11  14.1 

146.70 

0.33 

0.001  5772 

49.9 

14.42 

13.25 

20.39 

6.18 

22  23    4.88 

16 

107 

26     9  53.8 

146. CI 

-0.40 

0.001  6970 

+  49.9 

14.56 

+13.23 

20.38 

6.16 

22  19    8.97 

17  ;  108 

27     8  31.5 

146.53 

0.44 

0.001  8169 

49.9 

14.70 

13.21 

20.38 

6.14 

22  15  13.06 

18    109 

28    7     7.2 

146.45 

0.45 

0.001  9368 

49.9 

14.83 

13.20 

20.37 

6.12 

22  11  17.16 

19 

110 

29    5  41.0 

146.37 

0.43 

0.002  0566 

49.9 

14.97 

13.18 

20.37 

6.10 

22    7  21.25 

20 

111 

30    4  13.0 

146.30 

0.39 

0.002  1765 

49.9 

15.11 

13.17 

20.36 

6.07 

22    3  25.34 

21 

112 

31    2  43.2 

146.23 

-0.32 

0.002  2962 

+49.8 

15.25 

+13.16 

20.35 

6.05 

21  59  29.43 

22  j  113 

32     1  11.7 

146.16 

0.22 

0  002  4157 

49.7 

15.39 

13.15 

20.35 

6.03 

21  55  33.52 

23    114 

32  59  38.6 

146.09 

-0.09 

0.002  5:i47 

49.5 

15.52 

13.14 

20.34 

6.00 

21  51  37.61 

24 

115 

:i3  58    4.0 

146.02 

+0.05 

0.002  6531 

49.2 

15.66 

13.13 

•20.34 

5.98 

21  47  41.70 

25 

116 

34  56  27.8 

145.96 

0.18 

0.002  7708 

48.8 

15.79 

13.12 

20.33 

5.95 

21  43  45.79 

26 

117 

35  54  50.0 

145.89 

+0.30 

0.002  8875 

+48.4 

15.93 

+  13.11 

20.33 

5.92 

21  39  49.88 

27 

118 

36  53  10.7 

145.83 

0.42 

0.003  0031 

47.9 

16.07 

13.11 

•aO.32 

5.90 

21  35  53.98 

28 

119 

37  51  29.9 

145.77 

0.53 

0.003  1175 

47.4 

16.21 

13.10 

20.32 

5.87 

21  31  58.07 

•>9 

12<> 

38  49  47.5 

145.70 

0.61 

0.003  2304 

46.8 

16.35 

13.10 

20.31 

5.85 

2128    2.16 

30  il21 

39  48    3.4 

145.63 

0.06 

0.003  3419 

46.1 

16.48 

13.10 

20.31 

5.82 

2124    6.25 

[  \       1    122 

40  46  17.7 

145.56 

+0.68 

0.003  4518 

+45.4 

16.62 

+13.10 

20.30 

5.79 

21  20  10.34 

2  1123 

41  44  30.3 

145.49 

0.67 

0.003  5600 

44.7 

16.76 

13.10 

20.30 

5.77 

21  16  14.43 

3    124 

42  42  41.*^ 

145.41 

0.63 

0.003  6667 

44.0 

16.90 

13.11 

20.30 

5.74 

21 12  18.52 

4 

125 

43  40  50.2 

145.34 

0.56 

0.003  7716 

43.3 

17.04 

13.11 

20.29 

5.71 

21    8  22.61 

5 

126 

44  38  57.5 

145.26 

0.48 

0.003  8750 

42.6 

17.17 

13.12 

20.28 

5.68 

21    4  26.70 

6 

127 

45  37    2.9 

145.19 

+0.38 

0.003  9768 

+42.0 

17.31 

+  13.13 

20.28 

5.66 

21    0  30.79 

7 

128 

46  35    6.5 

145.11 

0.27 

0.004  0770 

41.4 

17.45 

13.14 

20.28 

5.63 

20  56  34.88 

8 

129 

47  33    8.2 

145.03 

0.15 

0.004  1757 

40.8 

17.59 

13.15 

20.27 

5.61 

20  62  38.97 

9 

130 

48  31    8.1 

144.96 

+0.02 

0.004  2730 

40.2 

17.72 

13.16 

20.26 

5.58 

20  48  43.06 

10 

131 

49  29    6.1 

144.88 

-0.10 

0.004  3689 

39.7 

17.86 

13.17 

20.26 

5.55 

20  44  47.15 

11 

132 

50  27    2.3 

144.80 

-0.21 

0.004  46:J5 

+39.2 

18.00 

+13.18 

20.26 

5.53 

20  40  51.24 

12 

133 

51  24  56.6 

144.73 

0.31 

0.004  5569 

38.7 

18.14 

13.20 

20.25 

5.50 

20  36  55.33 

13 

134 

52  22  49.2 

144.66 

0.38 

0.004  6491 

38.2 

18.27 

13.22 

20.25 

5.48 

20  32  59.42 

14 

135 

53  20  40.1 

144.59 

0.42 

0.004  7404 

37.8 

18.41 

13.24 

20.24 

5.45 

20  29    3.51 

15 

136 

54  18  29.3 

144.52 

0.43 

0.004  8307 

37.5 

18.55 

13.26 

20.24 

5.42 

20  25    7.60 

16 

137 

55  16  16.8 

144.45 

-0.41 

0.004  9201 

+37.2 

18.69 

+13.28 

20.23 

5.40 

20  21 11.68 

17 

138 

56  14    2.9 

144.39 

-0.37 

0.005  0088 

+36.9 

18.83 

+13.30 

20.23 

5.38 

20  17  15.77 

8 


SUN,  1916. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparent 

lUglit 
Ascension. 

Var. 
Ilour. 

Apparent 
Decimation. 

Var. 
Ilour. 

Semi- 
diameter. 

Hor. 
Par. 

Equation 

of  Time. 

App.— Mean. 

Var. 
^or. 

SidflraalTiBi», 
or  Right  AfflHK- 
sionolKeaiL 
Son. 

h   m      8 

s 

0          /               // 

// 

/      // 

II 

m      s 

s 

h    m       8 

May  17 

We 

3  35  38.51 

9.916 

+1919    6.2 

+33.85 

15  50.47 

8.70 

+3  45.74 

-0.050 

3  39  24.2S 

18 

Th 

3  39  36.78 

9.939 

19  32  28.8 

33.03 

15  50.28 

8.70 

3  44.04 

0.083 

3  43  20.82 

19 

Ft 

3  43  35.61 

9.963 

19  45  31.5 

32.19 

15  50.09 

8.69 

3  41.77 

0.106 

3  47  17.3a 

20 

Sa 

3  47  34.99 

9.986 

19  58  14.1 

31.35 

15  49.91 

8.69 

3  38.94 

0.129 

3  61  13.9a 

21 

Su 

3  61  34.93    10.009 

20  10  36.4 

30.50 

15  49.72 

8.69 

3  35.56 

0.153 

3  56  10.41^ 

22 

Mo 

3  55  35.43  i  10.032 

+20  22  38.1 

+29.64 

15  49.64 

8.69 

+3  31.62 

-0.176 

3  69    7.06 

23 

Tu 

3  59  36.47    10.055 

20  34  19.0 

28.76 

15  49.36 

8.69 

3  27.13 

0.198 

4    3    3.60 

24 

We 

4    3  38.05    10.077 

20  45  38.7 

27.88 

15  49.18 

8.69 

3  22.11 

0.220 

4    7    0.16 

25 

Th 

4    7  40.17 

10.099 

20  56  37.1 

26.98 

15  49.00 

8.69 

3  16.65 

0.242 

4  10  56.72 

26 

Ft 

4  11  42.80 

10.121 

21    7  13.9 

26.08 

15  48.83 

8.68 

3  10.48 

0.283 

4  14  53.28 

27 

Sa 

4  15  45.93 

10.141 

+21  17  28.9 

+25.16 

15  48.67 

8.68 

+3    3.90 

-0.284 

4  18  49.83 

28 

Su 

4  19  49.50 

10.161 

21  27  21.8 

24.24 

15  48.51 

8.68 

2  56.83 

0.304 

4  22  46.39 

29 

Mo 

4  23  53.66 

10.180 

21  36  52.5 

23.31 

15  48.35 

8.68 

2  49.29 

0.323 

4  26  42.96 

30 

Tu 

4  27  58.21 

10.199 

2146   0.7 

22.37 

15  48.20 

8.68 

2  41.29 

0.342 

4  30  39.60 

31 

We 

4  32    3.21 

10.217 

21  54  46.2 

21.42 

15  48.06 

8.68 

2  32.86 

0.360 

4  34  3B.06 

June  1 

Th 

4  36    8.62 

10.234 

+22    3    8.8 

+20.46 

15  47.92 

8.68 

+2  24.00  -0.377 

4  38  32.62 

2 

Ft 

4  40  14.43 

10.250 

22  11    8.3 

19.50 

15  47.78 

8.67 

2  14.74    0.393 

4  42  29.18 

3 

Sa 

4  44  20.62 

10.265 

22  18  44.6 

18.53 

15  47.65 

8.67 

2     5.11  '  0.408 

1 

4  46  25.74 

4 

Su 

4  48  27.17 

10.280 

22  25  57.5 

17.55 

15  47.53 

8.67 

1  55.12  1  0.423 

4  50  22.29 

5 

Mo 

4  52  34.06 

10.294 

22  32  46.9 

16.56 

15  47.41 

8.67 

1  44.79  1  0.437 

4  54  18.86 

6 

Tu 

4  56  41.27 

10.306 

+22  39  12.5 

+15.57 

15  47.29 

8.67 

+1  34.14  -0.450 

4  68  15.41 

7 

We 

5    0  48.77 

10.318 

22  45  14.3 

14.58 

15  47.18 

8.67 

1  23.20     0.462 

6    2  11.97 

8 

Th 

5    4  56.54 

10.329 

22  50  52.2 

13.58 

15  47.07 

8.67 

1   11.98     0.473 

6    6    8.63 

9 

Ft 

5    9    4.57 

10.339 

22  56    6.0 

12.57 

15  46.97 

8.67 

1     0.51     0.483 

6  10    6.08 

10 

Sa 

5  13  12.83 

10.348 

23   0  55.6 

11.56 

15  46.87 

8.66 

0  48.81     0.492 

+0  36.90  Lo.500 

6  14    1.64 

11 

Su 

5  17  21.30 

10.356 

+23   5  20.9 

+10.55 

15  46.77 

8.66 

5  17  58.20 

12 

Mo 

5  21  29.95 

10.364 

23   9  21.9 

9.53 

15  46.68 

8.66 

0  24.81    0.507 

5  21  54.76 

13 

Tu 

6  26  38.78 

10.371 

23  12  58.5 

8.51 

15  46.59 

8.66 

0  12.54  i  0.514 

5  26  51.32 

14 

We 

6  29  47.76 

10.377 

23  16  10.5 

7.49 

15  46.50 

8.66 

+0     0.12  1  0.520 

5  29  47.87 

15 

Th 

5  33  56.87 

10.382 

23  18  58.0 

6.47 

15  46.42 

8.66 

-0  12.43  I  0.525 

5  33  44.43 

16 

Fr 

6  38    6.09 

10.386 

+23  21  20.9 

+  5.44 

15  46.34 

8.66 

~0  25.10  -0.530 

5  37  40.99 

17 

Sa 

5  42  15.41 

10.390 

23  23  19.1 

4.41 

15  46.27 

8.66 

0  37.87 

0.534 

6  41  37.56 

18 

Su 

5  46  24.82 

10.393 

23  24  62.6 

3.38 

15  46.20 

8.66 

0  50.72 

0.537 

5  45  34.11 

19 

Mo 

5  50  34.30 

10.395 

23  26    1.3 

2.35 

15  46.13 

8.66 

1     3.64    0.539 

5  49  30.66 

20 

Tu 

5  54  43.82 

10.396 

23  26  45.2 

1.31 

15  46.06 

8.66 

1  16.59  i  0.540 

1 

6  53  27.22 

21 

We 

5  58  53.35 

10.397 

+23  27    4.4 

+  0.28 

15  46.00 

8.66 

-1  29.57  -0.541 

5  67  23.78 

22 

Th 

6    3    2.88 

10.397 

23  26  68.7 

-  0.75 

15  45.94 

8.66 

1  42.54 

0.540 

6    1  20.34 

23 

Fr 

6    7  12.39 

10.396 

23  26  28.2 

1.79 

15  45.88 

8.66 

1  55.50 

0.538 

6    5  16.90 

24 

Sa 

6  11  21.86 

10.393 

23  25  32.8 

2.82 

15  45.83 

8.66 

2    8.40 

0.536 

6    9  13.46 

25 

Su 

6  15  31.25 

10.389 

23  24  12.7 

3.85 

15  45.78 

8.66 

2  21.23 

0.532 

6  13  10.02 

26 

Mo 

6  19  40.53 

10.384 

+23  22  27.8 

-  4.88 

15  45.74 

8.66 

-2  33.96 

-0.527 

6  17    6.57 

27 

Tu 

6  23  49.69 

10.378 

23  20  18.3 

6.91 

15  45.71 

8.66 

2  46.56 

0.522 

6  21    3.13 

28 

We 

6  27  58.70 

10.372 

23  17  44.1 

6.94 

15  45.68 

8.66 

2  59.01 

0.515 

6  24  59.69 

29 

Th 

6  32    7.53 

10.364 

23  14  45.3 

7.96 

15  45.66 

8.66 

3  11.28 

0.507 

6  28  56.25 

30 

Fr 

6  36  16.15 

10.354 

23  11  22.1 

8.98 

15  45.64 

8.66 

3  23.35 

0.498 

6  32  62.81 

July   1 

Sa 

6  40  24.54    10.344 

+23    7  34.5 

-  9.99 

15  45.63 

8.66 

-3  35.18 

-0.488 

6  36  49.36 

2 

Su 

6  44  32.6S 

10.333 

+23    3  22.6 

-11.00 

15  45.62 

8.66 

-3  16.76 

-0.477 

6  40  45.92 

SUN,  1916. 


FOR  GREENWICH  MEAN  NOON. 


Dm. 


True 
Ixmgltade. 


tt 


Miyi: 

18 
19 
3() 
21 

22 
23 
24 
25 
26 

27 


138 
139 
140 
141 
142 

143 
144 
145 
146 
147 

148 


28    149 


29 
30 
31 

June  1 

3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 

an 

ly    1 
2 


150 
151 
152 

153 
154 
155 
156 
157 

158 
159 
160 
161 
162 

163 
164 
165 
166 
167 

168 
169 
170 
171 
172 

173 
174 
175 
176 
177 

178 
179 
180 
181 
182 

183 
184 


5614  2.9 

57  11  47.5 

58  9  30.9 

59  7  13.0 

60  4  54.0 

61  2  34.0 

62  0  13.0 

62  57  51.0 

63  55  28.1 

64  53  4.2 

65  50  39.5 

66  48  13.8 

67  45  47.1 

68  43  19.5 

69  40  50.9 

70  38  21.3 

71  35  50.6 

72  33  18.8 

73  30  46.0 

74  28  12.0 

75  25  37.0 

76  23  0.9 

77  20  23.7 

78  17  45.4 
7915  6.1 

80  12  25.7 

81  9  44.4 

82  7  2.1 

83  4  19.1 

84  135.2 

84  58  50.8 

85  56  5.8 

86  53  20.5 

87  50  34.8 

88  47  49.0 

8^45  3.0 

90  42  16.8 

91  39  30.6 

92  36  44.4 

93  33  58.1 

94  31 11.7 

95  28  25.3 

96  25  38.8 

97  22  52.3 

98  20  5.6 

99  17  18.8 
100  14  31.9 


Var. 
H^r. 

Lati- 
tude. 

f» 

fi 

144.89 

-0.37 

144.33 

0.30 

144.28 

0.21 

144.23 

-0.09 

144.18 

+0.05 

144.14 

+0.18 

144.10 

0.31 

144.06 

0.44 

144.03 

0.55 

143.90 

0.63 

143.05 

+0.68 

143.01 

0.70 

143.87 

0.69 

143.83 

0.65 

143.79 

0.59 

143.74 

+0.51 

143.70 

0.42 

143.05 

0.31 

143.61 

0.18 

143.56 

+0.05 

143.52 

-0.07 

143.47 

0.18 

143.43 

0.28 

143.38 

0.36 

143.34 

0.42 

143.30 

-0.44 

143.26 

0.43 

143.22 

0.40 

143.10 

0.34 

143.16 

0.25 

143.14 

-0.13 

143.12 

+0.01 

143.10 

0.15 

143.09 

0.28 

143.09 

0.41 

143.08 

+0.52 

143.08 

0.60 

143.07 

0.66 

143.07 

0.69 

143.07 

0.69 

143.07 

+0.66 

143.06 

0.61 

143.06 

0.51 

143.06 

0.40 

143.05 

0.29 

143.05 

+0.17 

143.04 

+0.04 

Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 


0.005  0088 
0.005  09C6 
0.005  1836 
0.005  2697 
0.005  3547 

0.005  4386 
0.005  5211 
0.005  6021 
0.005  6814 
0.005  7589 

0.005  8344 
0.005  9079 
0.005  9792 
0.006  0483 
0.000  1151 

0.006  1796 
0.006  2418 
0.006  3016 
0.006  3592 
0.006  4146 

0.006  4678 
0.006  5188 
0.006  5678 
0.006  6149 
0.006  6602 

0.006  7037 
0.006  7456 
0.006  7860 
0.006  8250 
0.006  8627 

0.006  8991 
0.006  9342 
0.006  9680 
0.007  0003 
0.007  0311 

0.0D7  0601 
0.007  0872 
0.007  1123 
0.007  1353 
0.007  1660 

0.007  1744 
0.007  1902 
0.007  2036 
0.007  2145 
0.007  2228 

0.007  2285 
0.007  2316 


Var. 

Proc. 

Nut. 

U^. 

in 
LonR. 

in 
Long. 

+30.9 

18.83 

+13.30 

36.5 

18.96 

13.32 

36.1 

19.10 

13.35 

35.7 

19.23 

13.38 

35.2 

19.37 

13.41 

+34.6 

19.51 

+  13.44 

34.0 

19.65 

13.47 

33.4 

19.79 

13.50 

32.7 

19.92 

13.53 

31.9 

20.06 

13.56 

+51.1 

20.20 

+13.59 

30.2 

20.34 

13.63 

29.3 

20.48 

13.66 

28.4 

20.61 

13.70 

27,4 

20.75 

13.74 

+26.4 

20.89 

+13.78 

25.4 

21.03 

13.82 

24.5 

21.16 

13.86 

23.5 

21.30 

13.90 

22.6 

21.44 

13.94 

+21.7 

21.58 

+13.98 

20.8 

21.71 

14.02 

20.0 

21.85 

14.06 

19.2 

21.98 

14.11 

18.5 

22.12 

14.15 

+17.8 

22.26 

+14.20 

17.2 

22.40 

14.24 

16.6 

22.54 

14.29 

16.0 

22.67 

14.34 

15.4 

22.81 

14.38 

+14.9 

22.95 

+14.43 

14.4 

23.09 

14.47 

13.8 

23.23 

14.52 

13.1 

23.36 

14.57 

12.4 

23.50 

14.62 

+11.7 

23.64 

+14.66 

10.9 

23.78 

14.71 

10.0 

23.92 

14.76 

9.1 

24.05 

14.81 

8.1 

24.19 

14.85 

+  7.1 

24.33 

+14.90 

6.1 

24.47 

14.95 

5.1 

24.60 

14.99 

4.0 

24.74 

15.04 

2.9 

24.88 

15.08 

+  1.9 

25.(^2 

+15.12 

+  0.8 

25.16 

+  15.17 

Aher^ 
ration. 

True 

OhUq- 

uity. 

Hem  Time 

of  Rtdereal 

Noon. 

23«27' 

n 

n 

h    m      s 

20.23 

5.38 

20  17  15.77 

20.23 

5.35 

20  13  19.86 

20.22 

5.32 

20    9  23.95 

20.22 

5.30 

20    5  28.04 

20.22 

5.28 

20    132.13 

20.21 

5.25 

19  57  36.22 

20.21 

5.23 

19  53  40.31 

20.20 

5.20 

19  49  44.40 

20.20 

5.18 

19  45  48.48 

20.20 

5.16 

19  41  62.57 

20.19 

5.14 

19  37  56.66 

20.19 

5.12 

19  34    0.75 

20.18 

5.09 

19  :»    4.84 

29.18 

5.07 

19  26    8.93 

20.18 

5.05 

19  22  13.01 

20.17 

5.03 

19  18  17.10 

20.17 

5.01 

19  14  21.19 

20.17 

4.99 

19  li)  25.28 

20.16 

4.97 

19    6  20.37 

20.16 

4.96 

19    2  33.46 

20.16 

4.94 

18  58  37.54 

20.16 

4.92 

18  54  41.63 

20.15 

4.90 

18  50  45.72 

2J.15 

4.88 

18  46  41).81 

20.15 

4.87 

18  42  53.% 

20.15 

4.86 

18  38  57.98 

20.14 

4.84 

18  35    2.07 

20.14 

4.83 

18  31    6.16 

20.14 

4.81 

18  27  10.25 

20.14 

4.80 

18  23  14.33 

20.14 

4.79 

18  19  18.42 

20.14 

4.78 

18  15  22.51 

20.14 

4.77 

18  11  26.60 

20.14 

4.76 

18    7  30.68 

20.14 

4.75 

18    3  34.77 

a).14 

4.74 

17  59  38.86 

20.14 

4.73 

17  55  42.95 

20.14 

4.73 

17  51  47.04 

20.14 

4.72 

17  47  51.12 

20.13 

4.71 

17  43  55.21 

20.13 

4.71 

17  39  59.30 

20.13 

4.70 

17  36    3.39 

20.13 

4.70 

17  32    7.47 

20.13 

4.69 

17  28  11.56 

20.13 

4.69 

17  24  15.65 

20.13 

4.68 

17  20  19.74 

2tt.V^ 

>A.^ 

^\1\^^^.'^^ 
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SUN,  1916, 


FOR  GREENWICH  MEAN  NOON. 


Date. 

1  Day  of  the 
Week. 

Apparent 

lUght 
Ascension. 

Var. 
Hour. 

Apparent 
Declmatlaii. 

Var. 

per 

Hour. 

Semi- 
diameter. 

Hot. 
Par. 

Equation 

of  Time. 

App.— Mean. 

Var. 
lujur. 

SidereslTlasai 
or  Right  Aa«3«i 

inn  nfMrfii 
Sun. 

h    m      s 

1 
s 

•     /       ti 

1  / 

'      II 

IP 

m     s 

s 

h  m      s 

July    1 

Sa 

6  40  24.54 

10.344 

+23    7  34.5 

-9.99 

15  45.63 

8.66 

-3  35.18 

-0.488 

6  36  49.3e 

2 

Su 

6  44  32.68 

10.333 

23    3  22.6 

11.00 

15  45.62 

8.66 

3  46.76 

0.477 

6  40  45.92 

3 

Mo 

6  48  40.54 

10.321 

22  58  46.5 

12.00 

15  45.62 

8.65 

3  58.06 

0.464 

6  44  42.-^3 

4 

Tu 

6  52  48.09 

10.308 

22  53  46.4 

13.00 

15  45.62 

8.65 

4    9.05    0.451 

6  48  39.04 

5 

We 

6  56  55.32 

10.294 

22  48  22.4 

13.99 

15  45.63 

8.65 

4  19.72    0.437 

1 

6  52  35.aO 

6 

Th 

7     1     2.19 

10.279 

+22  42  34.6 

-14.98 

15  45.65 

8.65 

-4  30.04   -0.422 

6  56  32.16 

7 

Fr 

7    5    8.69 

10.263 

22  36  23.2 

15.96 

15  45.67 

8.65 

4  39.98 

0.406 

7    0  28.71 

8 

Sa 

7    9  14.80 

10.240 

22  29  48.4 

16.93 

15  45.69 

8.65 

4  49.53 

0.389 

7    4  25.^7 

9 

Su 

7  13  20.50 

10.229 

22  22  50.4 

17.90 

15  45.72 

8.66 

4  58.68 

0.372 

7    8  21.B3 

10 

Mo 

7  17  25.77 

10.211 

22  15  29.2 

18.86 

15  45.75 

8.66 

5    7.39 

0.354 

7  12  18.38 

11 

Tu 

7  21  30.60 

10.192 

+22    7  45.1 

-19.81 

15  45.79 

8.66 

-5  15.66 

-0.335 

7  16  14.fW 

12 

We 

7  25  34.97 

10.172 

21  59  38.3 

20.76 

15  45.83 

8.66 

5  23.47 

0.316 

7  20  11.50 

13 

Th 

7  29  38.86 

10.152 

2151    8.9 

21.69 

15  45.88 

8.66 

5  30.80 

0.296 

7  24    8.06 

14 

Fr 

7  33  4:^28 

10.132 

21  42  17.2 

22.62 

15  45.93 

8.66 

5  37.66 

0.276 

7  28    4.62 

15 

1 

Sa 

7  37  45.21 

10.112 

21  33    3.2 

23.54 

15  45.98 

8.66 

5  44.03 

0.255 

7  32    1.17 

16 

Su 

7  41  47.64 

10.091 

+21  23  27.2 

-24.45 

15  46.03 

8.66 

-5  49.90  -0.234 

7  35  57.73 

17 

Mo 

7  45  49.56 

10.070 

21  13  29.4 

25.36 

15  46.09 

8.66 

5  55.27 

0.213 

7  39  64.29 

18 

Tu 

7  49  50.97 

10.048 

21    3  10.0 

26.26 

15  46.14 

8.66 

6    0.13 

0.192 

7  43  50.85 

19 

We 

7  53  51.87 

10.026 

20  52  29.1 

27.14 

15  46.20 

8.66 

6    4.47 

0.170 

7  47  47.40 

20 

Th 

7  57  52.24 

10.004 

20  4127.1 

28.02 

15  46.26 

8.66 

6    8.28 

0.148 

7  51  43.98 

21 

Fr 

8     1  52.08 

9.982 

+20  30    4.1 

-28.89 

15  46.33 

8.66 

-6  11.56 

-0.125 

7  56  40.52 

22 

Sa 

8    5  51.37 

9.959 

20  18  20.3 

29.75 

15  46.40 

8.66 

6  14.30 

0.102 

7  59  37.08 

23 

Su 

8    9  50.11 

9.936 

20    616.1 

30.60 

15  46.48 

8.66 

6  16.48 

0.079 

8    3  33.63 

24 

Mo 

8  13  48.29 

9.912 

19  53  51.6 

31.44 

15  46.57 

8.66 

6  18.10 

0.056 

8    7  30.19 

25 

Tu 

8  17  45.90 

9.888 

19  41    7.1 

32.26 

15  46.66 

8.66 

6   19.16     0.032 

8  11  26.75 

26 

Wo 

S  21  42.94 

9.864 

+19  28    2.9 

-33.07 

15  46.76 

8.67 

-6  19.64  -0.008 

8  16  23.30 

27 

Th 

8  25  39.39 

9.840 

19  14  39.3 

33.88 

15  46.S6 

8.67 

6  19.53  +0.017 

8  19  19.86 

28 

Fr 

8  29  35.25 

9.815 

19    0  56.6 

34.67 

15  46.96 

8.07 

(1  18.84 

0.042 

8  23  16.41 

29 

Sa 

8  33  30.52 

9.790 

18  46  55.0 

35.45 

15  47.07 

8.67 

6  17.54 

0.067 

8  27  12.97 

30 

Su 

8  37  25.18 

9.765 

18  32  34.8 

36.22 

15  47.18 

8.67 

6  15.65    0.092 

8  31    9.53 

31 

Mo 

8  41  19.24 

9.740 

+18  17  56.4 

-36.98 

15  47.30 

8.67 

-6  13.15  +0.117 

8  35    6.08 

Aug.   1 

Tu 

8  45  12.68 

9.714 

18    3    0.0 

37.72 

15  47.42 

8.67 

6  10.04 

0.142 

8  39    2.64 

We 

8  49    5.51 

9.688 

17  47  45.9 

38.45 

15  47.55 

8.67 

6    6.31 

0.168 

8  42  59.20 

3 

Th 

8  52  57.73 

9.663 

17  32  14.5 

39.16 

15  47.68 

8.67 

6    1.97 

0.194 

8  46  ^5.75 

4 

Fr 

8  56  49.33 

9.637 

17  16  26.1 

39.87 

15  47.82 

8.68 

5  57.02 

0.210 

8  50  52.31 

5 

Sa 

9    0  40.31 

9.611 

+17    0  21.0 

-40.56 

15  47.96 

8.68 

-5  51.45 

+0.245 

8  54  48.86 

6 

Su 

9    4  30.68 

9.586 

16  43  59.4 

41.23 

15  48.11 

8.68 

5  45.26 

0.271 

8  58  45.42 

7 

Mo 

9    8  20.43 

9.560 

16  27  21.7 

41.90 

15  48.26 

8.68 

5  38.45  1  0.296 

9    2  41.98 

8 

Tu 

9  12    9.57 

9.535 

16  10  28.2 

42.55 

15  48.42 

8.68 

5  31.04     0.321 

9    6  38.53 

9 

We 

9  15  58.11 

9.510 

15  53  19.3 

43.19 

15  48.58 

8.68 

5  23.03 

0.346 

9  10  35.09 

10 

Th 

9  19  46.06 

9.486 

+15  35  55.1 

-43.82 

15  48.74 

8.68 

-5  14.42  +0.371 

9  14  31.64 

11 

Fr 

9  23  33.42 

9.462 

15  18  16.0 

44.43 

15  48.90 

8.68 

5    5.22    o.39:> 

9  18  28.20 

12 

Sa 

9  27  20.21 

9.438 

15    0  22.3 

45.04 

15  49.07 

8.69 

4  55.45 

0.419 

9  22  24.76 

13 

Su 

9  31    6.43 

9.415 

14  42  14.2 

45.63 

15  49.24 

8.69 

4  45.12 

0.442 

9  26  21.31 

14 

Mo 

9  34  52.10 

9.392 

14  23  52.0 

46.21 

15  49.41 

8.69 

4  34.24    0.465 

9  30  17.86 

15 

Tu 

9  38  37.24 

9.370 

+14    516.1 

-46.78 

15  49.58 

8.69 

-4  22.82  +0.487 

9  34  14.42 

16 

We 

9  42  21.86 

9.348 

+13  46  26.7 

-47.34 

15  49.76 

8.69 

-4  10.88 

+0.508 

9  38  10.98 

SUK,  1916. 
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SUN,  1916. 


FOR  GREENWICH  MEAN  NOON, 


Date. 

Day  of  the 
Weelc. 

Apparent 
Ascension. 

Var. 
Hour. 

Apparent 
Deeunatlon. 

Var. 
Iloiir. 

Semi- 
diameter. 

Hot. 
Par. 

Equation 

of  Time. 

App. — Mean. 

Var. 

per 

Hour. 

s 

Sid 

orH 

sic 

h    m      8 

s 

O           /                 ft 

tf 

/       /» 

// 

m        s 

h 

Aug.  16 

We 

9  42  21.86 

9.348 

+13  46  26.7 

-47.34 

15  49.76 

8.69 

-  4  10.88 

+0.508 

<) 

17 

Th 

9  46    5.96 

9.327 

13  27  24.0 

47.88 

15  49.94 

8.69 

3  68.43 

0.529 

9 

18 

Fr 

9  49  49.57 

9.307 

13    S    8.4 

48.41 

15  50.12 

8.70 

3  46.49 

0.549 

9 

19 

Sa 

9  63  32.70 

9.287 

12  48  40.2 

48.93 

15  50.30 

8.70 

3  32.06 

0.569 

9 

20 

Su 

9  57  15.36 

9.268 

12  28  59.6 

49.44 

15  50.49 

8.70 

3  18.17 

0.588 

f) 

21 

Mo 

10    0  57.56 

9.249 

+12    9    7.1 

-49.93 

15  50.68 

8.70 

-  3    3.81 

4-0.607 

9 

22 

Tu 

10    4  39.32 

9.231 

1149    2.9 

50.41 

15  50.87 

8.70 

2  49.01 

0.626 

10 

23 

We 

10    8  20.64 

9.213 

11  28  47.4 

50.88 

15  51.07 

8.70 

2  33.78  '  0.644 

10 

24 

Th 

1012    1.53 

9.195 

11    8  20.8 

51.33 

15  61.27 

8.71 

2  18.12  '   0.661 

1 

10 

25 

Fr 

10  15  42.01 

9.178 

10  47  43.6 

51.77 

15  51.47 

8.71 

2     2.05     0.678 

[ 

10 

26 

Sa 

10  19  22.10 

9.162 

+10  26  56.0 

-52.19 

15  51.68 

8.71 

-   1  45.58   +0.694 

10 

27 

Su 

10  23    1.79 

9.146 

10    5  58.4 

52.60 

15  51.89 

8.71 

1  28.72  !  0.710 

10 

28 

Mo 

10  26  41.11 

9.131 

9  44  51.2 

53.00 

15  52.11 

8.71 

1  11.48  i   0.725 

10 

29 

Tu 

10  30  20.07 

9.116 

9  23  34.6 

63.38 

15  52.33 

8.72 

0  63.89    0.740 

1(1 

30 

We 

10  33  5S.68 

9.102 

9    2    9.1 

53.74 

15  52.55 

8.72 

0  35.94  !  0.754 

10 

31 

Th 

10  37  36.95 

9.088 

+  8  40  35.0 

-54.09 

15  52.78 

8.72 

-  0  17.66  '+0.768 

1 

10 

Sept.  1 

Fr 

10  41  14.9C 

9.075 

8  18  52.6 

54.43 

15  53.01 

8.72 

+   0    0.94  j   0.781 

10 

2 

Sa 

10  44  52.54 

9.062 

7  57    2.2 

54.  r3 

15  53.24 

8.72 

0  19.86  1   0.794 

10 

3 

Su 

10  48  29.8? 

9.050 

7  35    4.3 

55.06 

15  53.48 

8.73 

0  39.07  i  0.806 

10 

4    Mo 

10  52    6.94 

9.039 

7  12  69.2 

55.36 

15  53.72 

8.73 

0  58.57     0.817 

10 

5    Tu 

10  55  43.74 

9.028 

+  6  50  47.1 

-55.64 

15  53.97 

8.73 

+    1   18.32  '^.828 

10 

6 

We 

10  59  20.29 

9.018 

6  28  28.4 

55.91 

15  54.22 

8.73 

1  38.33      0.838 

11 

Th 

11    2  56.61 

9.009 

6    6    3.4 

56.16 

15  54.47 

8.74 

1  68.56  '  0.847 

11 

8 

Ft 

11    6  32.72 

9.001 

5  43  32.6 

56.41 

15  64.72 

8.74 

2  19.00  1  0.856 

11 

9 

Sa 

11  10    8.65 

8.994 

5  20  65.9 

56.64 

15  54.97 

8.74 

2  39.63  '  0.863 

11 

10 

Su 

11  13  44.41 

8.987 

+  4  68  13.9 

-56.85 

15  55.22 

8.74 

1 

+   3     0.42   +0.869 

11 

11 

Mo 

11  17  20.03 

8.982 

4  35  26.9 

57.06 

16  55.47 

8.74 

3  21.35      0.874 

11 

12 

Tu 

11  20  55.53 

8.977 

4  12  36.1 

57.25 

15  55.72 

8.75 

3  42.41  I   0.879 

11 

13 

We 

1 1  24  30.93 

8.973 

3  49  38.8 

57.43 

15  56.98 

8.75 

4    3.56 

0.883 

U 

14 

Th 

11  28    6.27 

8.971 

3  26  38.4 

57.60 

15  66.23 

8.75 

4  24.77 

0.885 

11 

15 

Fr 

11  31  41.66 

8.970 

+  3    3  34.1 

-57.75 

15  56.49 

8.75 

+  4  46.04  1+0.886 

11 

16 

Sa 

11  35  16.82 

8.969 

2  40  26.^ 

f:.S9 

15  56.74 

8.76 

5    7.33 

0.887 

11 

17 

Su 

11  38  52.07 

8.970 

2  17  15.0 

68.02 

16  67.00 

8.76 

6  28.63 

0.887 

11 

18 

Mo 

11  42  27.34 

8.971 

1  54    1.0 

58.14 

16  67.25 

8.76 

5  49.91 

0.886 

11 

19 

Tu 

1146    2.66 

8.973 

1  30  44.4 

58.24 

15  57.61 

8.76 

611.15 

0.884 

11 

20 

We 

11  49  38.04 

8.976 

+  1    7  25.6 

-58.32 

16  67.77 

8.77 

+  6  32.33 

+0.881 

11 

21 

Th 

11  63  13.49 

8.979 

0  44    4.9 

58.39 

15  58.04 

8.77 

6  63.43 

0.877 

12 

22 

Fr 

11  56  49.03 

8.984 

+  0  20  42.6 

58.45 

15  68.30 

8.78 

7  14.44 

0.873 

12 

23 

Sa 

12    0  24.69 

8.989 

-  0    2  40.8 

58.49 

16  58.57 

8.78 

7  35.33 

0.868 

12 

24 

Su 

12    4    0.49 

8.095 

0  26    6.0 

58.52 

16  68.84 

8.78 

7  66.08 

0.862 

12 

25 

Mo 

12    7  36.45 

9.002 

-  0  49  29.7 

-58.63 

15  59.11 

8.78 

+  8  16.68 

+0.855 

12 

26 

Tu 

12  11  12.57 

V\009 

1  1'',  64.6 

68.53 

15  69.38 

8.78 

8  37.11 

0.847 

12 

27 

We 

12  14  48.88 

9.017 

1  ?.3  19.0 

58.51 

16  69.65 

8.78 

8  67.36 

0.839 

12 

28 

Th 

12  18  25.40 

9.026 

1  59  42.R 

58.47 

16  69.92 

8.79 

9  17.38 

0.830 

12 

29 

Fr 

12  22   2.15 

9.036 

2  23    5.6 

58.42 

16    0.20 

8.79 

9  37.19 

0.820 

12 

30 

Sa 

12  25  39.13 

9.046 

-  2  46  27.0 

-68.35 

16    0.48 

8.79 

+  9  66.76 

+0.810 

12 

Oct.    1 

Su 

12  29  16.37 

9.057 

-  3    9  46.6 

-68.27 

16    0.76 

8.79 

+10  16.08 

+0.799 

12 

SUN,  1916. 
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FOR  GREENWICH  MEAJI  NOON. 

Date. 

2 

1 

True 
Longitude. 

Vtr. 
aSai. 

LaU- 
tade. 

Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 

Var. 
Hour. 

Prec. 

in 
Long. 

Nut. 

in 

Long. 

Aber- 
ration. 

True 

ObUq- 

uity. 

Mean  Time 

of  Sidereal 

Noon. 

1 

1 

•    /       ft 

It 

// 

tt 

tf 

tt 

23»27' 

tt 

h    m      8 

Au?.  16  229 

143  15  35.9 

144.18 

+0.59 

0.005  3356 

-33.6 

31.35 

+16.20 

20.21 

4.95 

14  19  27.84 

"  17 

230 

144  13  17.1 

144.25 

0.64 

0.005  2543 

34.1 

31.48 

16.19 

20.22 

4.96 

14  15  31.93 

18 

231 

145  10  59.9 

144.32 

0.66 

0.005  1719 

34.6 

31.62 

16.18 

20.22 

4.97 

14  11  36.02 

19 

232 

146    8  44.3 

144.39 

0.65 

0.005  0882 

35.2 

31.76 

16.17 

20.22 

4.97 

14    7  40.11 

20 

233 

147    6  30.4 

144.46 

0.61 

0.005  0031 

35.8 

31.90 

16.16 

20.23 

4.98 

14    3  44.20 

21 

234 

148    4  18.2 

144.53 

+0.55 

0.004  9166 

-36.4 

32.03 

+16.15 

20.23 

4.99 

13  59  48.29 

22 

235 

149    2    7.7 

144.60 

0.46 

0.004  8284 

37.1 

32.17 

16.14 

20.23 

5.00 

13  55  52.38 

23 

236 

149  59  58.9 

144.67 

0.35 

0.004  7387 

37.8 

32.30 

16.13 

20.24 

5.01 

13  51  56.48 

24 

237 

150  57  51.8 

144.74 

0.24 

0.004  6472 

38.5 

32.44 

16.11 

20.24 

5.01 

13  48    0.57 

25 

238 

151  55  46.3 

144.81 

+0.12 

0.004  5540 

39.2 

32.58 

16.09 

20.25 

5.02 

13  44    4.66 

26 

239 

152  53  42.6 

144.88 

-0.01 

0.004  4590 

-40.0 

32.72 

+16.08 

20.25 

5.02 

13  40    8.75 

27 

240 

153  51  40.5 

144.95 

0.13 

0.004  3622 

40.7 

32.86 

16.06 

20.26 

5.03 

13  36  12.84 

28 

241 

154  49  40.1 

145.02 

0.24 

0.004  2636 

41.5 

32.99 

16.04 

20.26 

5.04 

13  32  16.93 

29 

242 

155  47  41.2 

145.08 

0.34 

0.004  1632 

42.2 

33.13 

16.02 

20.26 

5.04 

13  28  21.02 

30 

243 

156  45  44.0 

145.15 

0.41 

0.004  0610 

43.0 

33.27 

16.00 

20.27 

5.05 

13  24  25.12 

31    244 

157  43  48.3 

145.21 

-0.46 

0.003  9570 

-43.7 

33.41 

+15.98 

20.27 

5.05 

13  20  29.21 

pr.   1 

245 

158  41  54.1 

145.27 

0.48 

0.003  8513 

44.4 

33.55 

15.95 

20.28 

5.06 

13  16  33.30 

2    246 

159  40    1.4 

145.33 

0.47 

0.003  7440 

45.0 

33.68 

15.93 

20.28 

5.06 

13  12^7.39 

3 

247 

160  38  10.1 

145.39 

0.43 

0.003  6352 

45.6 

33.82 

15.91 

20.29 

5.06 

13    8  41.48 

4 

24i' 

.161  36  20.2 

145.45 

0.36 

0.003  5252 

46.1 

33.96 

15.88 

20.29 

5.06 

13    4  45.58 

5    24f 

162  34  31.8 

145.51 

-0.26 

0.003  4139 

-46.5 

34.10 

+15.a5 

20.;w 

5.07 

13    0  49.67 

6 

25^ 

163  32  44.8 

145.57 

0.14 

0.003  3017 

46.9 

34.24 

15.82 

20.30 

5.07 

12  56  53.76 

7.251 

164  30  59.3 

145.64 

-0.01 

0.003  1886 

47.2 

34.37 

15.79 

20.31 

5.07 

12  52  57.85 

8 

252 

165  29  15.4 

145.70 

+0.13 

0.003  0749 

47.5 

34.51 

15.76 

20.32 

5.07 

12  49    1.94 

9 

253 

166  27  33.0 

145.77 

0.26 

0.002  9607 

47.7 

34.65 

15.73 

20.32 

5.07 

12  45    6.04 

10 

254 

167  26  52.2 

145.84 

+0.38 

0.002  8461 

-47.8 

34.79 

+15.70 

20.33 

5.07 

12  41  10.13 

11 

255 

168  24  13.1 

145.91 

0.49 

0.002  7313 

47.9 

34.92 

15.67 

20.33 

5.07 

12  37  14.22 

12    256 

169  22  35.9 

145.99 

0.57 

0.002  6163 

48.0 

35.05 

15.63 

20.34 

5.06 

12  33  18.32 

13 

257 

170  21    0.6 

146.07 

0.63 

0.002  5011 

48.1 

35.19 

15.60 

20.34 

5.06 

12  29  22.41 

14 

258 

171 19  27.2 

146.15 

0.65 

0.002  3857 

48.2 

35.33 

15.57 

20.35 

5.06 

12  25  26.50 

15    259 

172  17  55.9 

146.24 

+0.64 

0.002  2701 

-48.3 

35.47 

+15.53 

20.36 

5.05 

12  21  30.59 

16 

260 

173  16  26.8 

146.33 

0.61 

0.002  1542 

48.4 

35.61 

15.50 

20.36 

5.05 

12  17  34.69 

17 

261 

J74  14  59.8 

146.42 

0.56 

0.002  0378 

48.6 

35.74 

15.46 

20.37 

5.04 

12  13  38.78 

18 

262 

175  13  35.0 

146.51 

0.48 

0.001  9210 

48.8 

35.88 

15.43 

20.38 

5.04 

12    9  42.87 

19 

263 

176  12  12.4 

146.61 

0.38 

0.001  8036 

49.0 

36.02 

15.39 

20.38 

5.03 

12    5  46.96 

20 

264 

177  10  52.1 

146.70 

+0.27 

0.001  6856 

-49.3 

36.16 

+15.36 

20.39 

5.02 

12    151.06 

21  i265 

178    9  33.9 

146.79 

0.15 

0.001  5669 

49.6 

36.30 

15.32 

20.39 

5.02 

11  57  55.15 

22    266 

179    818.0 

146.88 

+0.03 

0.001  4475 

49.9 

36.43 

15.28 

20.40 

5.01 

11  53  59.24 

23   267 

180    7    4.2 

146.97 

-0.09 

0.001  3272 

50.3 

36.57 

15.25 

20.40 

5.00 

1150    3.34 

24 

268 

181    5  52.6 

147.06 

0.21 

0.001  2062 

50.6 

36.71 

15.21 

20.41 

4.99 

1146    7.43 

25 

269 

182    4  43.2 

147.15 

-0.31 

0.001  0842 

-51.0 

36.85 

+15.17 

20.41 

4.98 

11  42  11 .52 

26 

270 

183    3  35.9 

147.24 

0.38 

0.000  9613 

51.4 

36.99 

15.14 

20.42 

4.97 

11  38  15.61 

27 

271 

184    2  30.6 

147.32 

0.43 

0.000  8375 

51.8 

37.12 

15.10 

20.42 

4.96 

11  34  19.71 

28 

272 

185    127.3 

147.40 

0.46 

0.000  7129 

52.1 

37.26 

15.06 

20.43 

4.95 

1130  23.80 

29 

273 

186    0  26.0 

147.48 

0.46 

0.000  5873 

52.5 

37.40 

15.03 

20.43 

4.93 

11  26  27.89 

30 

274 

186  59  26.6 

147.56 

-0.43 

0.000  4610 

-52.8 

37.54 

+14.09 

20.44 

4.92 

11  22  31.98 

.     1 

275 

187  58  29.0 

147.64 

-0.37 

0.000  3340 

-53.0 

37.68 

+14.96 

20.44 

4.90 

11  18  36.08 

14 


SUN,  1910. 

FOR  GREENWICH  MEAN  NOON. 


1 

Date. 

Day  of  the 
Week. 

Oct.    1 

Su 

2 

Mo 

3 

Tu 

4 

We 

5 

Th 

6 

Fr 

7 

Sa 

8 

Su 

9 

Mo 

10 

Tu 

11 

We 

12 

Th 

13 

Fr 

14 

Sa 

15 

Su 

16 

Mo 

17 

Tu 

18 

We 

19 

Th 

20 

Vr 

21 

Sa 

22 

Su 

23 

Mo 

24 

Tu 

25 

We 

26 

Th 

27 

Fr 

28 

Sa 

29 

Su 

30 

Mo 

31 

Tu 

Nov.  1 

We 

2 

Th 

3 

Ft 

4 

Sa 

5 

Su 

6 

Mo 

7 

Tu 

8 

We 

9 

Th 

10 

Fr 

11 

Sa 

12 

Su 

13 

Mo 

14 

Tu 

15 

We 

16 

Th 

Apparent 

ifight 
Ascension. 


h  m  s 
2  29  16.37 
2  32  53.89 
2  36  31.69 
2  40  9.80 
2  43  48.25 

2  47  27.05 
2  51  6.22 
2  54  45.77 

2  58  25.74 

3  2  6.15 

3  5  47.03 
3  9  28.39 
3  13  10.25 
3  16  52.65 
3  20  35.60 

3  24  19.12 
3  28  3.23 
3  31  47.95 
3  35  33.30 
3  39  19.29 

3  43  5.94 
3  46  53.27 
3  50  41.29 
3  54  30.00 

3  58  19:43 

4  2  9.59 
4  6  0.48 
1  9  52.11 
4  13  44.49 
4  17  37.63 

4  21  31.54 
4  25  26.22 
4  29  21.67 
4  33  17.91 
4  37  14.95 

4  41  12.79 
4  45  11.44 
4  49  10.91 
4  53  11.20 

4  57  12.34 

5  1  14.32 
5  5  17.15 
5  9  20.83 
5  13  25.37 
5  17  30.78 

5  21  37.04 
5  25  44.17 


Var. 

per 

Hour. 


s 
9.057 

9.060 

9.0S2 

9.095 

9.109 

9.124 
9.140 
9.157 
9.175 
9.11M 

9.214 
9.235 
0.256 
9.278 
9.301 

9.326 
9.351 
9.376 
9.403 
9.430 

9.458 
9.480 
9.515 
9.545 
9.575 

9.005 
9.636 
9.667 
9.698 
9.730 

9.762 
9.794 
9.827 
9.860 
9.893 

9.927 

9.961 

9.995 

10.030 

10.065 

10.100 
10.136 
10.171 
10.207 
10.243 

10.279 
10.315 


Apptrent 
declination. 


Dec 


// 


3  9  46.6 
3  33    4.0 

3  56  18.9 

4  19  31.0 

4  42  39.8 

5  6  45.0 
5  28  46.3 

5  51  43.3 

6  14  35.7 

6  37  23.2 

7  0  5.3 
7  22  41.8 

7  45  12.4 

8  7  36.6 
8  29  54.0 

8  52  4.4 
914    7.3 

9  36  2.4 
9  57  49.2 
0  19  27.4 

0  40  56.5 

1  2  16.1 
1  23  25.9 

1  44  25.4 

2  514.3 

2  25  52.0 

2  46  18.2 

3  6  32.4 
3  26  34.2 

3  46  23.2 

4  5  59.0 
4  2521.2 

4  44  29.3 

5  3  23.0 
5  22    1.9 

5  40  25.5 

5  58  33.5 
0  16  25.4 

6  34    1.0 

6  51  19.9 

7  8  21.6 
7  25  5.8 
7  41  32.0 

7  57  39.9 

8  13  29.1 

8  28  59.2 
8  44    9.8 


Var. 

per 

Hour. 


// 

-68.27 
58.17 
58.06 
57.93 
57.79 

-57.63 
67.46 
57.28 
67.08 
56.87 

-66.64 
56.40 
56.14 
55.87 
55.58 

-65.28 
54.96 
54.62 
64.27 
53.90 

-53.51 
63.11 
52.69 
52.26 
51.80 

-51.33 
50.84 
50.33 
49.81 
49.27 

1-48.71 
48.13 
47.54 
46.93 
46.30 

1-45 .66 
45.00 
44.32 
43.63 
42.93 

-42.21 
41.47 
40.71 
39.94 
39.15 

-38.36 
-37.53 


Semi- 
diameter. 


// 


6  0.76 

6  1.04 

6  1.32 

6  1.60 

6  1.89 


6 
6 
6 
6 
6 

6 
6 
6 
6 
6 


2.18 
2.46 
2.74 
3.02 

3.:^ 

3.58 
3.86 
4.13 
4.40 
4.67 


6  4.94 

6  5.21 

6  5.48 

6  5.74 

6  6.01 

6  6.27 

6  6.54 

6  6.80 

6  7.07 

6  7.33 

G  7.59 

6  7.85 

6  8.11 

6  8.37 

6  8.63 

6  8.88 

6  9.14 

6  9.39 

6  9.65 

6  9.90 

6  10.15 
6  10.40 
6  10.64 
6  10.87 
6  11.10 

611.33 
6  11.56 
6  11.78 
6  12.00 
6  12.21 

6  12.42 
6  12.62 


Hor. 
Par. 


// 


8.79 
8.80 
8.80 
8.80 
8.80 

8.81 
8.81 
8.81 
8.81 
8.82 

8.82 
8.82 
8.82 
8.83 
8.83 

8.83 
8.83 
8.84 
8.84 
8.84 

8.84 
8.85 
8.85 
8.85 
8.85 

8.85 
8.86 
8.86 
8.86 
8.87 

8.87 
8.87 
8.87 
8.87 
8.88 

8.88 
8.88 
8.88 
8.89 
8.89 

8.89 
8.89 
8.89 
8.90 
8.90 

8.90 
8.90 


Equation 

ofTime. 

App.— Mean. 


m     s 
-KlO  16.08 
10  35.11 

10  53.86 

11  12.30 

11  30.41 

-Kll  48.17 

12  5.55 
12  22.55 
12  39.13 

12  55.27 

+13  10.95 

13  26.15 
13  40.83 

13  54.99 

14  8.60 

+14  21.63 
14  34.07 
14  45.99 

14  57.11 

15  7.67 

+15  17.58 
15  26.80 
15  35.34 
15  43.18 

15  50.31 

+  15  56.70 

16  2.37 
16  7.29 
16  11.46 
16  14.88 

+16  17.53 
16  19.40 
16  20.51 
16  20.82 
16  20.34 

+16  19.06 
16  16.96 
16  14.05 
16  10.31 
16    5.73 

+  16  0.31 
15  54.03 

15  46.91 

16  38.92 
15  30.07 

+15  20.37 
+15    9.80 


Var. 

per 

Hour. 


8 

-1-0.709 

0.787 
0.774 
0.761 
0.747 

-f-0.732 
0.716 
0.700 
0.682 
0.663 

-M).643 
0.622 
0.600 
0.678 
0.555 

-^0.531 
0.506 
0.480 
0.463 
0.426 

-»-0.3U8 
0.370 
0.341 
0.312 
0.282 

+0.252 
0.221 
0.190 
0.158 
0.126 

-J-0.094 
0.062 

-j-o.aio 

-0.003 
0.036 

-0.070 
0.104 
0.139 
0.174 
0.209 

-0.244 
0.279 
0.316 
0.351 
0.387 

-0.423 
-0.469 


8id«raalTi 
or  Right 
slonof 
Sun. 


h  m 
2  39  32. 
2  43  29.O0 
2  47  25.5>:^ 
2  5122.11 
12  55  18.< 


2  59  15.21 

3  311.77 

3  7  8.: 

311    4.1 
315    l.-* 

3  18  67.9>S 
3  22  54.M 
3  26  51.09 
3  30  47.64 
3  34  44.20 

3  38  40.75 
3  42  37.30 
3  46  33.86 
3  50  30.41 
3  54  26.97 

3  58  23.52 

4  2  20.07 
4  616.63 
4  10  13.18 
4  14  9.74 

4  18  6.29 
4  22  2.85 
4  25  59.40 
4  29  55.96 
4  33  52.51 

4  37  49.07 
4  41  45.62 
4  45  42.18 
4  49  38.73 
4  53  :^.29 

4  57  31.84 

5  128.40 
5  5  24.96 
5  9  21.51 
5  13  18.07 

5  17  14.62 
5  21  11.18 
5  25  7.74 
5  29  4.29 
5  33    0.a5 

5  36  57.41 
5  40  53.96 


SUN,  1916. 

FOR  GREENWICH  MEAN  NOON. 
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Dite. 


•I 

r 


Oct.  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

V.      1 

2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 


275 
276 
277 
278 
279 

280 
281 
282 
283 
284 

285 
286 
287 
288 
289 

290 
291 
292 
293 
294 

295 
296 
297 
298 
299 

300 
301 
302 
303 
304 

305 
306 
307 
308 
309 

310 
311 
312 
313 
314 

315 
316 
317 
318 
319 

320 
321 


True 
Xxm^tude. 


tt 


187  58  29.0 

188  57  33.3 

189  56  39.3 

190  55  47.0 

191  54  56.5 

192  54    7.8 

193  53  20.8 

194  52  35.5 

195  51  52.2 

196  51 10.8 

197  50  31.4 

198  49  54.0 

199  49  18.7 

200  48  45.7 

201  48  14.8 

202  47  46.3 

203  47  20.0 

204  46  55.9 

205  46  34.2 

206  46  14.6 

207  45  57.4 

208  45  42.4 

209  45  29.6 

210  45  18.9 

211  45  10.4 

212  45    3.9 

213  44  59.4 

214  44  56.7 

215  44  55.9 

216  44  56.8 

217  44  59.4 

218  45    3.5 

219  45    9.2 

220  45  16.5 

221  45  25.2 

222  45  35.5 

223  45  47.4 

224  46   0.8 

225  46  15.8 

226  46  32.5 

227  46  50.8 

228  47  11.0 

229  47  32.8 

230  47  56.5 

231  48  22.0 

232  48  49.3 

233  49  18.5 


Var. 

per 

Hour. 


147.64 
147.71 
147.79 
147.88 
147.93 

148.00 
148.08 
148.16 
148.24 
148.32 

148.40 
148.49 
148.58 
148.67 
148.76 

148.86 
148.95 
149.05 
149.14 
149.23 

149.33 
149.42 
149.51 
149.60 
149.60 

149.77 
149.85 
149.98 
150.00 
150.07 

150.14 
150.21 
150.27 
150.33 
150.40 

150.46 
150.53 
150.59 
150.66 
150.73 

150.80 
150.87 
150.95 
151.02 
151.10 

151.18 
151.26 


Lati- 
tude. 


tf 


-0.37 
0.28 
0.17 
-0.05 
+0.09 

+0.23 
0.35 
0.46 
0.54 
0.60 

+0.63 
0.63 
0.60 
0.54 
0.46 

+0.36 
0.25 
0.13 
+0.01 
-0.11 

-0.23 
0.33 
0.41 
0.46 
0.49 

-0.49 
0.46 
0.40 
0.31 
0.20 

-0.08 

+0.05 

0.18 

0.31 

0.42 

+0.51 
0.57 
0.61 
0.62 
0.59 

+0.53 
0.45 
0.35 
0.23 

+0.11 

-0.01 
-0.13 


Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 


0.000  3340 
0.000  2065 
0.000  0785 
9.999  9503 
9.999  8221 

9.999  6940 
9.999  5662 
9.999  4389 
9.999  3123 
9.999  1863 

9.999  0612 
9.998  9369 
9.998  8134 
9.998  6908 
9.998  5689 

9.998  4477 
9.998  3272 
9.998  2072 
9.908  0878 
9.997  9689 

9.997  8504 
9.997  7322 
9.997  6142 
9.997  4966 
9.997  3791 

9.997  2617 
9.997  1445 
9.997  0275 
9.996  9108 
9.996  7943 

9.996  6784 
9.996  5630 
9.996  4485 
9.996  3349 
9.996  2225 

9.996  1114 
9.996  0019 
9.995  8939 
9.995  7878 
9.995  6834 

9.995  5809 
9.995  4803 
9.995  3815 
9.995  2846 
9.995  1895 

9.995  0961 
9.995  0044 


Var. 

Der 

Hour. 


-53.0 
53.2 
53.3 
53.4 
63.4 

-53.3 
53.1 
62.9 
52.6 
52.3 

-52.0 
51.6 
51.2 
50.9 
50.6 

-50.3 
50.1 
19.9 
9.7 
9.6 

9.8 
9.2 
9.1 
9.0 
8.9 

8.9 
8.8 
8.7 
8.6 
8.4 

8.2 
7.9 
7.5 
7.1 
6.6 

6.0 
5.3 
4.6 
3.9 
3.1 

2.3 
1.5 
40.7 
40.0 
39.3 

-38.6 
-37.9 


Prec. 

in 
Ixmg. 


ri 


37.68 
37.81 
37.95 
38.09 
38.23 

38.36 
38.49 
38.63 
38.77 
38.91 

39.05 
39.18 
39.32 
39.46 
39.60 

39.74 
39.87 
40.01 
40.15 
40.29 

40.43 
40.56 
40.70 
40.84 
40.98 

41.12 
41.25 
41.39 
41.53 
41.67 

41.80 
41.93 
42.07 
42.21 
42.35 

42.49 
42.62 
42.76 
42.90 
43.04 

43.18 
43.31 
43.45 
43.59 
43.73 

43.87 
44.00 


Nut. 

in 
Long. 


/# 


+14.96 
14.92 
14.89 
14.85 
14.82 

+14.79 
14.76 
14.73 
14.70 
14.67 

+14.64 
14.61 
14.58 
14.56 
14.53 

+14.51 
14.49 
14.47 
14.45 
14.43 

+14.41 
14.39 
14.37 
14.36 
14.35 

+14.33 
14.32 
14.31 
14.30 
14.30 

+14.29 
14.29 
14.29 
14.29 
14.29 

+14.30 
14.30 
14.31 
14.32 
14.33 

+14.34 
14.36 
14.37 
14.39 
14.41 

+14.43 
+14.45 


Aber- 
ration. 


20.44 
20.45 
20.45 
20.46 
20.47 

20.47 
20.48 
20.49 
20.49 
20.50 

20.50 
20.51 
20.52 
20.52 
20.53 

20.53 
20.54 
20.55 
20.55 
20.56 

20.56 
20.57 
20.58 
20.58 
20.59 

20.59 
20.60 
20.60 
20.61 
20.62 

20.62 
20.63 
20.63 
20.64 
20.64 

20.65 
20.65 
20.66 
20.66 
20.66 

20.67 
20.67 
20.68 
20.68 
20.68 

20.69 
20.70 


True 
Obliq 
ulty. 


23«27' 

4.90 
4.89 
4.88 
4.86 
4.85 

4.83 
4.82 
4.80 
4.78 
4.76 

4.74 
4.72 
4.70 
4.68 
4.66 

4.64 
4.61 
4.59 
4.56 
4.54 

4.51 
4.49 
4.47 
4.44 
4.42 

4.40 
4.37 
4.35 
4.32 
4.29 

4.26 
4.23 
4.21 
4.18 
4.15 

4.12 
4.09 
4.06 
4.03 
4.00 

3.97 
3.94 
3.91 
3.88 
3.85 

3.82 
3.80 


ICeanTimo 

of  Sidereal 

Noon. 


h  m  s 
11  18  36.08 
1114  40.17 
11 10  44.26 
11  6  48.36 
11    2  52.45 

10  58  56.51 
10  55  0.63 
10  51  4.72 
10  47  8.82 
10  43  12.91 

10  39  17.00 
10  35  21.09 
10  31  25.18 
10  27  29.28 
10  23  33.37 

10  19  37.46 
1015  41.55 
10  11  45.65 
10  7  49.74 
10    3  53.83 

9  59  57.92 
9  56  2.01 
9  52  6.10 
9  48  10.20 
9  44  14.29 

9  40  18.38 
9  36  22.47 
9  32  26.56 
9  28  30.65 
9  24  34.74 

9  20  38.83 
9  16  42.92 
9  12  47.02 
9  8  51.11 
9    4  55.20 

9  0  59.29 
8  57  3.38 
8  53  7.47 
8  49  11.56 
8  45  15.65 

8  41  19.74 
8  37  23.83 
8  33  27.92 
8  29  32.00 
8  25  36.09 

8  21  40.18 
8  17  44.27 
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SUN,  1916. 

FOR  GREENWICH  MEAN  NOON 


Dat«. 

Day  of  the 
Week. 

Apparent 
Aaoenaion. 

h    m      .H 

Nov.  16 

Th 

15  25  44.17 

17 

Fr 

15  29  52.15 

18 

Sa 

15  34    0.98 

19 

Su 

15  38  10.66 

20 

Mo 

15  42  21.18 

21 

Tu 

15  46  32.54 

22 

We 

15  50  44.71 

23 

Th 

15  54  57.69 

24 

Fr 

15  59  11.46 

26 

Sa 

16    3  26.00 

26 

Su 

16    7  41.30 

27 

Mo 

16  11  57.33 

28 

Tu 

16  16  14.07 

29 

We 

16  20  31.49 

30 

Th 

16  24  49.59 

Dec.    1 

Fr 

16  29    8.33 

2 

Sa 

16  33  27.69 

3 

Su 

16  37  47.66 

4 

Mo 

16  42    8.20 

5 

Tu 

16  46  29.30 

6 

We 

16  50  50.93 

7 

Th 

16  55  13.08 

8 

Ft 

16  59  35.72 

9 

Sa 

17    3  58.82 

10 

Su 

17    8  22.37 

11 

Mo 

17  12  46.33 

12 

Tu 

17  17  10.68 

13 

We 

17  21  35.39 

14 

Th 

17  26   0.44 

15 

Fr 

17  30  25.79 

16 

Sa 

17  34  51.42 

17 

Su 

17  39  17.29 

18 

Mo 

17  43  43.37 

19 

Tu 

17  48    9.62 

20 

We 

17  52  36.02 

21 

Th 

17  57    2.52 

22 

Fr 

18    129.09 

23 

Sa 

18   5  55.70 

24 

Su 

18  10  22.30 

25 

Mo 

18  14  48.85 

26 

Tu 

18  19  15.31 

27 

We 

18  23  41.64 

28 

Th 

18  28    7.81 

29 

Fr 

18  32  33.78 

30 

Sa 

18  36  59.51 

31 

Su 

18  41  24.96 

32 

Mo 

18  45  50.11 

Var. 

per 

Hour. 


s 
0.315 

0.350 

0.386 

0.421 

0.456 

0.490 
0.524 
0.557 
0.590 
0.622 

0.653 
0.683 
0.712 
0.740 
0.767 

0.793 
0.819 
0.844 
0.867 
0.890 

0.912 
0.933 
0.953 
0.972 
0.990 

.007 
.022 
.037 
.050 
.062 

.073 
.082 
.090 
.097 
.102 

.106 
.108 
.108 
.107 
.104 

.100 
.094 
.086 
.077 
.066 

.054 
.041 


Apparent 
Deeunation. 

Var. 
Hour. 

Semi- 
diameter. 

Hor. 
Par. 

Equation 

of  Time. 

App.— Mean. 

Var. 
Hour. 

Sidveal  Time. 
or  Right  Ajoes- 
sionofMflftD 
Sun. 

•     /       // 

99 

/      // 

// 

m     s 

s 

h  m      s 

-18  44    9.8 

-37.53 

1612.62 

8.90 

+15    9.80 

-0.459 

15  40  53.96 

18  59   0.5 

36.69 

16  12.82 

8.90 

14  58.37 

0.494 

15  44  50.52 

19  13  30.9 

35.84 

16  13.02 

8.91 

14  46.10 

0.520 

15  48  47.08 

19  27  40.6 

34.97 

16  13.22 

8.91 

14  32.97 

0.564 

16  52  43.63 

19  41  29.3 

34.08 

16  13.41 

8.91 

14  19.00 

0.509 

15  56  40.19 

-19  54  56.6 

-33.18 

16  13.60 

8.91 

♦-14    4.21 

-0.634 

16    0  36.75 

20    8   2.0 

32.26 

16  13.79 

8.91 

13  48.59 

0.068 

16   4  33.30 

20  20  45.3 

31.33 

16  13.98 

8.92 

13  32.17 

0.701 

16    8  29.86 

20  33   6.0 

30.39 

16  14.16 

8.92 

13  14.96 

0.734 

16  12  26.42 

20  46    3.8 

29.42 

16  14.34 

8.92 

12  56.97 

0.766 

• 

16  16  22.97 

-20  56  38.4 

-28.45 

16  14.51 

8.92 

+12  38.23 

-0.797 

16  20  19.53 

21    7  49.4 

27.46 

16  14.68 

8.92 

12  18.76 

0.827 

16  24  16.09 

21 18  36.4 

26.46 

16  14.85 

8.92 

11  58.58 

0.856 

16  28  12.65 

21  28  59.2 

25.44 

16  15.02 

8.92 

11  37.71 

0.884 

16  32   9.20 

21  38  57.5 

24.41 

16  15.18 

8.93 

11 16.17 

0.911 

16  36  5.76 

-21  48  30.9 

-23.37 

16  15.34 

8.93 

+10  53.99 

^.937 

16  40   2.32 

21  57  39.3 

22.32 

16  15.50 

8.93 

10  31.19 

0.962 

16  43  58.88 

22    6  22.3 

21.26 

16  15.66 

8.93 

10    7.78 

0.987 

16  47  55.44 

22  14  39.6 

20.18 

16  15.81 

8.93 

9  43.80 

1.011 

16  51  52.00 

22  22  31.1 

19.10 

16  15.95 

8.93 

9  19.26 

1.034 

16  55  48.55 

-22  29  56.5 

-18.01 

16  16.09 

8.93 

+  8  54.18 

-1.066 

16  59  45.11 

22  36  55.6 

16.91 

16  16.22 

8.93 

8  28.59 

1.076 

17    3  41.67 

22  43  28.2 

15.80 

16  16.35 

8.94 

8   2.51 

1.096 

17    7  38.23 

22  49  34.0 

14.68 

16  16.47 

8.94 

7  35.97 

1.115 

17  11  34.79 

22  55  12.8 

13.55 

16  16.59 

8.94 

7    8.98 

1.133 

17  15  31.35 

-23   0  24.5 

-12.42 

16  16.70 

8.94 

+  6  41.58 

-1.150 

17  19  27.90 

23    5    8.9 

11.28 

16  16.80 

8.94 

6  13.78 

1.166 

17  23  24.46 

23    9  25.9 

10.13 

16  16.90 

8.94 

5  45.63 

1.180 

17  27  21.02 

23  13  15.2 

8.98 

16  16.99 

8.94 

5  17.14 

1.103 

17  31  17.58 

23  16  36.7 

7.82 

16  17.08 

8.94 

4  48.34 

1.205 

17  35  14.14 

-23  19  30.4 

-  6.65 

16  17.16 

8.94 

+  4  19.28 

-1.216 

17  39  10.70 

23  21  56.1 

5.48 

16  17.23 

8.94 

3  49.97 

1.226 

17  43   7.26 

23  23  53.7 

4.31 

16  17.30 

8.94 

3  20.45 

1.234 

17  47    3.81 

23  25  23.2 

3.14 

16  17.36 

8.95 

2  50.75 

1.240 

17  51   0.37 

23  26  24.4 

1.96 

16  17.42 

8.95 

2  20.91 

1.245 

17  54  56.93 

-23  26  57.3 

-  0.78 

16  17.48 

8.95 

+  1  50.97 

-1.249 

17  58  53.49 

23  27    1.9 

+  0.40 

16  17.54 

8.95 

120.96 

1.251 

18    2  50.05 

23  26  38.2 

1.58 

16  17.59 

8.95 

0  50.91 

1.252 

18   6  46.61 

23  25  46.2 

2.76 

16  17.64 

8.95 

+  0  20.87 

1.251 

18  10  43.17 

23  24  25.8 

3.94 

16  17.68 

8.95 

-  0   9.12 

1.248 

18  14  39.72 

-23  22  37.2 

+  5.12 

16  17.72 

8.95 

-  0  39.03 

-1.243 

18  18  36.28 

23  20  20.4 

6.29 

16  17.75 

8.95 

1    8.80 

1.237 

18  22  32.84 

23  17  35.5 

7.46 

16  17.78 

8.95 

138.41 

1.230 

18  26  29.40 

23  14  22.6 

8.62 

16  17.81 

8.95 

2    7.82 

1.221 

18  30  25.96 

23  10  41.7 

9.78 

16  17.83 

8.95 

2  36.99 

1.210 

18  34  22.52 

-23    6  33.0 

+10.94 

16  17.85 

8.95 

-  3    5.88 

pi. 108 

18  38  19.07 

-23    156.7 

+12.09 

16  17.87 

8.95 

-  3  34.47 

-1.184 

18  42  15.63 
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Ma. 


Dec. 


17 
18 
19 
20 

21 
22 
23 

24 
25 

26 
27 
28 
29 
30 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


26 
27 
28 
29 
30 

31 
32 


321 
322 
323 
324 
325 

326 
327 
328 
329 
330 

331 
332 
333 
334 
335 

336 
337 
338 
339 
340 

341 
342 
343 
344 
345 

346 
347 
348 
349 
350 

351 
352 
353 
354 
355 

356 
357 
358 
359 
360 


233  49  18.5 

234  49  49.4 

235  50  22.2 

236  50  56.7 

237  51  33.0 

'238  52  11.0 

239  52  50.7 

240  53  32.0 

241  54  14.7 

242  54  58.9 

243  55  44.4 

244  56  31.1 

245  57  18.9 

246  58  7.8 

247  58  57.5 

248  59  48.2 

250  0  39.7 

251  131.9 

252  2  25.0 

253  318.9 

254  413.5 

255  5  9.0 

256  6  5.3 

257  7  2.5 

258  8  0.6 

259  8  59.5 

260  9  59.4 
26111  0.2 
26212  1.8 
26313  4.5 

264  14  8.0 

265  15  12.4 

266  16  17.7 

267  17  23.9 

268  18  30.8 

269  19  38.5 

270  20  46.8 

271  21  55.8 

272  23  5.2 

273  24  15.0 


361  274  25  25.0 

362  275  26  35.1 

363  276  27  45.3 

364  277  28  55.4 

365  278  30  5.4 

366  279  31  15.2 
3671280  32  24.7 

79790^—1916 


51.25 
51.33 
51.40 
51.48 
51.55 

51.02 
51.09 
51.75 
51.81 
51.86 

51.92 
51.97 
52.01 
52.05 
52.09 

52.13 


52.16 


52.19 
52.23 
52.26 

52.29 
52.33 
52.36 
52.40 
52.44 

52.48 
52.51 
52.65 
52.59 
52.63 

52.67 
52.70 
52.74 
52.77 
52.80 

52.83 
52.86 
52.88 
52.90 
52.91 

52.92 
52.92 
52.92 
52.92 
52.91 

52.90 
52.88 


tt 


-0.13 
0.25 
0.36 
0.44 
0.49 

-0.52 
0.53 
0.50 
0.44 
0.38 

-0.26 

-0.13 

+0.01 

0.15 

0.28 

+0.39 
0.48 
0.55 
0.59 
0.60 

+0.58 
0.53 
0.45 
0.35 
0.24 

+0.12 

-0.01 

0.14 

0.26 

0.36 

-0.44 
0.50 
0.54 
0.55 
0.54 

-0.49 
0.41 
0.30 
0.17 

-0.04 

+0.10 
0.24 
0.37 
0.47 
0.55 

+0.60 
+0.62 


Logarithm  of 

tho  Radius 

Vector  of  the 

Earth. 


0.995  0044 
9.994  9144 
9.994  8259 
9.994  7388 
9.994  6533 

9.994  5690 
9.994  4860 
9.994  4041 
9.994  3234 
9.994  2437 

d.094  1651 
9.994  0876 
9.994  0113 
9.993  9364 
9.993  8629 

9.993  7910 
9.993  7209 
9.993  6528 
9.993  5868 
9.993  5230 

9.993  4617 
9.993  4028 
9.993  3465 
9.993  2928 
D.993  2417 

9.993  1932 
9.993  1473 
9.993  1039 
9.993  0630 
9.993  0246 

9.992  9886 
9.992  9548 
9.992  9232 
9.992  8938 
9.992  8663 

9.992  8407 
9.992  8169 
9.992  7947 
9.992  7740 
9.992  7560 

9.992  7374 
9.9)2  7215 
9.992  7073 
9.992  6949 
9.992  6845 

9.992  6762 
9.992  6701 


-37.9 
37.2 
30.0 
30.0 
35.4 

-34.8 
34.3 
33.8 
33.4 
33.0 

-32.5 
32.0 
31.5 
30.9 
30.3 

-29.6 
28.8 
28.0 
27.1 
26.1 

-25.1 
24.0 
22.9 
21.8 
20.7 

-19.7 
18.6 
17.6 
16.5 
15.6 

-14.5 
13.6 
12.7 
11.9 
11.1 

-10.3 
9.6 
8.9 
8.2 
7.6 

-  7.0 
6.3 
5.5 
4.7 
3.9 

-  3.0 

-  2.0 


#/ 


44.00 
44.14 
44.28 
44.42 
44.55 

44.68 
44.82 
44.96 
45.10 
45.24 

45.37 
45.51 
45.65 
45.79 
45.93 

46.06 
46.20 
46.3-1 
46.48 
46.62 

46.75 
46.89 
47.03 
47.17 
47.31 

47.41 
47.58 
47.72 
47.86 
47.99 

48.12 
48.26 
48.40 
48.54 
48.68 

48.81 
48.95 
49.09 
49.23 
49.37 

49.50 
49.64 
49.78 
49.92 
50.06 

50.19 
50.33 


ft 


+  14.45 
14.47 
14.49 
14.52 
14.54 

+14.57 
14.60 
14.63 
14.66 
14.70 

+14.73 
14.77 
14.80 
14.84 
14.88 

+14.92 
14.96 
15.00 
15.05 
15.09 

+  15.14 
15.19 
15.24 
15.29 
15.:V4 

+15.39 
15.44 
15.49 
15.54 
15.60 

+  15.65 
15.70 
15.76 
15.81 
15.H6 

4 15.92 
15.97 
16.03 
16.08 
16.13 

+16.18 
16.23 
16.28 
16.33 
16.39 

+16.44 
+16.49 


Aber- 
ration. 


20.70 
20.70 
20.71 
20.71 
20.72 

20.72 
20.72 
20.73 
20.73 
20.74 

20.74 
20.74 
20.75 
20.75 
20.75 

•20.76 
20.76 
20.76 
20.76 
20.77 

20.77 
20.77 
20.78 
20.78 
20.78 

20.78 
20.79 
20.79 
20.79 
20.80 

20.80 
20.80 
20.80 
20.81 
20.81 

20.81 
20.81 
20.81 
20.81 
20.81 

20.81 
20.81 
20.81 
20.81 
20.81 

20.81 
20.81 


Tnie 
Obliq 
uity. 

IfeanTimo 

of  Sidereal 

Noon. 

23^27' 

" 

h    m      8 

3.80 

8  17  44.27 

3.77 

8  13  48.36 

3.75 

8    9  52.45 

3.72 

8    5  56.54 

3.70 

8    2    0.63 

3.67 

7  58    4.72 

3.65 

7  54    8.81 

3.63 

7  50  12.90 

3.60 

7  46  16.98 

3.57 

7  42  21.07 

3.55 

7  38  25.16 

3.53 

7  34  29.25 

3.50 

7  30  33.34 

3.48 

7  26  37.43 

3.46 

7  22  41.52 

3.43 

7  18  45.60 

3.41 

7  14  49.69 

3.39 

7  10  53.78 

3.37 

7    6  57.86 

3.35 

7     3     1.95 

3.33 

6  59    6.04 

3.31 

6  55  10.13 

3.29 

6  51  14.22 

3.27 

6  47  18.30 

3.25 

6  43  22.39 

3.24 

6  39  26.48 

3.22 

6  35  30.57 

3,20 

6  31  34.65 

3.19 

6  27  38.74 

3.18 

6  23  42.83 

3.16 

6  19  46.92 

3.15 

6  15  51.00 

3.14 

6  11  55.09 

3.13 

6    7  59.18 

3.12 

6    4    3.26 

3.11 

6    0     7.35 

3.10 

5  56  11.44 

3.09 

5  52  15.52 

3.08 

5  48  19.61 

3.07 

5  44  23.70 

3.07 

5  40  27.79 

3.06 

5  36  31.88 

3.06 

5  32  35.96 

3.05 

5  28  40.05 

3.05 

5  24  44.14 

3.05 

5  20  48.22 

3.04 

5  16  52.31 
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Date. 


Jan.  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Feb.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 


X 

True  Equinox. 


Noon. 


+0.1666840 
0.1839019 
0.2010633 
0.218 1625 
0.235 1937 

+0.252 1511 
0.2690291 
0.2858221 
0.302  5246 
0.319 1312 

+0.3356368 
0.3520365 
0.368  3252 
0.3844981 
0.400  5505 


Midnight. 


+0.416 
0.432 
0.447 
0.463 
0.478 

+0.494 
0.509 
0.524 
0.538 
0.553 

+0.567 
0.582 
0.596 
0.610 
0.623 


4776 
2748 
9374 
4611 
8411 

0732 
1529 
0758 
8375 


+0.1752997 
0.1924900 
0.209  6211 
0.226  6870 
0.243  6820 


+0 
0 
0 
0 
0 

+0 
0 
0 
0 
0 


2606004 
.277  4366 
.294 1850 
.310  8402 
.327  3970 

.343  8502 
.360 1950 
.376  4264 
,392  5396 
.4085300 


+0.424  3927 
0.440 1232 
0.4557169 
0.471 1693 
0.4864759 

+0.501 6324 
0.516  6342 
0.5314770 
0.5461565 


43361  0.560  6682 
8598!+0.5750077 


Reduc. 
to 

Mean 
Eq'xo 

1916.0 


1114 
1842 
0734 
7747 


+0.637  2834 
0.6505951 
0.663  7052 
0.676  6093 
0.689  3030 

+0.701 7825 
0.7140437 
0.7260828 
0.737  8965 
0.749  4812 

+0.760  8336 
0.7719507 
0.782  8295 
0.793  4669 
0.8038602 

+0.814  0066 
+0.823  9034 


0.589 1704 
0.603 1520 
0.6169479 
0.6305534 

+0.643  9642 
0.657 1756 
0.670 1832 
0.6829827 
0.6955698 

+0.707  9406 
0.7200912 
0.7320181 
0.7437177 
0.7551866 

+0.7664218 
0.777  4201 
0.788 1786 
0.7986943 
0.8089644 

+0.818  9864 
+0.828  7575 


Noon. 


-m2 

639 
646 
652 
658 

--664 
669 
674 
679 
684 

-^8 
692 
695 
698 
700 

-702 
704 
705 
706 
707 

-707 
707 
706 
705 
703 

-701 
698 
696 
693 
689 

-685 
680 
675 
669 
663 

-656 
649 
642 
635 
627 

-618 
609 
599 
589 
579 

-568 
-557 


Y 

True  Equinox. 


Noon. 


-0.871 
0.867 
0.863 
0.858 
0.853 

hO.848 
0.842 
0.836 
0.830 
0.824 

h0.817 
0.810 
0.803 
0.796 
0.788 

[-0.780 
0.772 
0.764 
0.755 
0.746 


-0.889  00881-0 
0.886 1451 
0.8830040 
0.879  5864 
0.875  8933 


9260 
6860 
1746 
3939 
3455 

0316 
4542 
6152 
5167 
1609 

5499 
6860 
5714 
2084 
5993 

7464 
6521 
3188 
7489 
9447 


Midnight. 


.887  6115 
0.8846092 
0.881 3297 
0.877  7742 
0.8739439 


Reduc. 
to 

Meiin 
Eq'x  ol 

1016.0 


-0.737  9088 
0.7286438 
0.719  1522 
0.7094368 


-0 
0 
0 
0 
0 

-0 
0 
0 
0 
0 


.869  8400 
.865  4641 
.860  8178 
.8559030 
.850  7217 

.845  2757 
.839  5672 
.833  5982 
.827  3708 
.820  8872 


-0.814 1495 
0.807  1599 
0.799  9208 
0.792  4345 
0.784  7032 

-0.776  7293 
0.768  5152 
0.7600632 
0.751 3759 
0.742  4556 

-0.7333048 
0.723  9261 
0.7143223 
0.704  4960 
0.699  50041  0.6944502 


K).689  3460 
0.678  9766 
0.6683957 
0.657  6068 
0.6466133 


-0.684 1880 
0.673  7124 
0.6630270 
0.652 1353 
0.6410410 


-0.6354191-0.629  7480 


0.6240282 
0.6124445 
0.600  6720 
0.5887149 


-0.5765772-0.5704419 


0.5642630 
0.551 7762 
0.539 1209 
0.5263011 

-0.513  3210 
-0.500 1845 


0.6182602 
0.6065816 
0.594  7163 
0.582  6684 


0.5580409 
0.5454693 
0.532  7313 
0.519  8308 

-0.506  7720 
-0.493  5590 


Noon. 


-200 
212 
224 
236 
248 

-260 
273 
286 
299 
312 

-326 
339 
353 
367 
381 

-395 
409 
423 
438 
452 

-467 
482 
496 
511 
526 

-540 
555 
570 
585 
599 

-614 
629 
643 
658 
672 

-686 
700 
714 
728 
742 

-756 
769 
782 
795 
808 

-821 
-834 


True  Equinox. 


Noon. 


-0.385  6644 
0.3844218 
0.3830587 
0.381 5756 
0.3799728 


-0.37825101-0 
0.3764109  0 
0.3744531  0 
0.372  3785  0 
0.3701880    0 


-0.367  8823 
0.365  4625 
0.362  9294 
0.3602839 
0.357  5268 


H) 
0 
0 
0 
0 


1-0.354 
0.351 
0.348 
0.345 
0.342 

H).338 
0.335 
0.331 
0.327 
0.324 

-0.320 
0.316 
0.311 
0.307 
0.303 

-0.299 
0.294 
0.289 
0.285 
0.280 

hO.275 
0.270 
0.265 
0.260 
0.255 

h0.250 
0.244 
0.239 
0.233 
0.228 


6593h0.353 
0.350 


6821 
5963 
4028 
1026 

6967 
1860 
5716 
8544 
0356 

1161 
0970 
9794 
7646 
4537 

0481 
5492 
9585 
2774 
5076 


-0.222  6837 
-0.216  98561-0 


Midnight. 


-0.3850581 
0.383  7553 
0.382  3321 
0.380  7891 
0.379 1268 


.377  3457 
.3754466 
.3734304 
.371 2977 
.3690495 

.3666866 
.364  2100 
.361 6206 
.3589192 
.3561068 


Bedoc 

to 

Mean 

Eqlof 
1916J0 


Non. 


0.347 
0.343 
0.340 

hO.336 
0.333 
0.329 
0.325 
0.322 

-0.318 
0.314 
0.309 
0.305 
0.301 

-0.296 
0.292 
0.287 
0.282 
0.278 


6508  -0.273 
7087  0.268 
6831  0.263 
5758  0.257 
3885   0.252 

1230-0.247 
7811  0.242 
3645  0.236 
8749  0.231 
3140    0.225 


1843 
1527 
0130 
7660 
4128 

9544 
3917 
7258 
9577 
0884 

1189 
0504 
8841 
6211 
2627 

8103 
2652 
6291 
9035 
0899 

1903 
2062 
1396 
9921 
7654 

4615 
08201 
6287 
1032 
5074 


-0.219  8430 
.214 1118 


+189 
183 
177 
171 
164 

+158 
151 
144 
137 

m 

+123 

U6 

108 

101 

93 

+  85 
77 
69 
61 
53 

+  45  , 
36 
28 
19 
11 

+    2 
-    7 

16 

25 

34 

-43 
53 
62 
71 
80 

-90 

99 

109 

118 

128 

-137 
147 
156 
166 
175 

-185 
-194 
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DML 


X 

True  Equinox. 


Feb.lG 

17 
IS 
19 
20 


21  +0.869  5556 

22  0.877  9025 

23  0.8859828 

24  0.893  7940 

25  0.9013337 


26 

Ml 

28 

29 


ir.  1 
•> 

3 

4 

f 

0 

6 

i 

8 

9 

10 

11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

pr.  1 
2 


.VooR. 


kO.S239034 
0.833  5481 
0.8429381 
0.852  07 10 
0.860  9443 


JOinight, 


Reduc. 
to 

UMn 
M'xoH 

1910.0 


40.908  5995 
0.9155889 
0.9222997 
0.928  7296 
0.934  8764 

M.9407380 
0.9463127 
0.951 5987 
0.956  5946 
0.9612988 

140.9657104 
0.9698285 
0.973  6524 
0.977 1812 
0.980  4145 

40.983  3518 
0.9859929 
0.988  3374 
0.9903851 
0.992 1361 

40.9935904 
0.994  7478 
0.9956085 
0.9961725 
0.9964401 


-M).828  7575 
0.838  2751 
0.847  5368 
0.8565402 
0.865  2828 

-M).873  7622 
0.881 9762 
0.8899222 
0.897  5980 
0.9050010 

40.9121288 
0.9189792 
0.9255499 
0.931 8385 
0.937  8430 

40.943  5613 
0.9489919 
0.954 1330 
0.958  9832 
0.963  5413 

40.967  8062 
0.971 7773 
0.9754537 
0.978  8348 
0.981 9202 

40.984  7094 
0.9872022 
0.9893983 
0.991 2977 
0.9929003 

40.9942062 
0.9952152 
0.9959276 
0.9963434 
0.9964627 


40.996  4113140.996  2858 


0.9960862 
0.9954647 


0.9945470    0.9939770 


0.993  3331 

k0.991 8235 
0.9900184 
0.967  9180 
0.9855230 
0.9828341 


0.9958125 
0.9950428 


0.9926153 

40.9909579 
0.9890051 
0.986  7573 
0.9842152 
0.981  3797 


40.979  8522  40.978  2517 
40.976  5784I4O.974  8325 


JVOON. 


-557 
546 
534 
522 
509 

-496 
483 
469 
455 
441 

-426 
411 
396 
380 
364 

-348 
331 
314 
297 
279 

-262 
244 
225 
207 
188 

-169 

150 

131 

111 

91 

-  71 
50 
30 

-  9 
+  12 

+  33 

54 

75 

97 

118 

+140 
162 
184 
206 
228 

+251 
+273 


Y 

True  Equinox. 


JVbofi. 


h0.500 
0.486 
0.473 
0.459 
0.446 

M).432 
0.418 
0.404 
0.389 
0.375 

-0.361 
0.346 
0.331 
0.317 
0.302 

1-0.287 
0.272 
0.256 
0.241 
0.226 

[-0.210 
0.195 
0.180 
0.164 
0.148 

M).133 
0.117 
0.101 
0.086 
0.070 


MMnighl. 


Reduc. 
to 

Mean 
Eq'xol 

1016.0 


Noon. 


-0 
0 
0 
0 
0 


1845 
8958 
4589 
8778 
1564 

2988'-0 
3091;  0 
1912J 
9493; 
5873- 

10951-0 
52021  0 
8238  0 
0249  0 
1280i  0 


0 
0 
0 


.493  5590 
.480 1956 
.466  6861 
.4530344 
.439  2444 

.4253202 
.4112659 
.397  0855 
.382  7830 
.368  3626 

.353  8286 
.3391852 
.324  4369 
.3095884 
.294  6444 

1381-0.279  6096 
0598    0.2644891 
8982    0.249  2877J 
6583    0.234  0106j 
3453:  0.218  6629! 

I 

9640,-0.20324941 
5197  0.187  7753; 
0170  0.1722454 
4611    0.156  6647 

8568    0.1410380, 

I 

2089-0.1253701; 
5222  0.109  6658 
8014  0.0939297 
0512  0.0781666 
2763    0.062  3810 


-0.0544813 
0.038  6706 


-0.0465776 
0.030  7009 


0.02284891-0.0149353 
-0.007  0205]+0.000  8948 
40.008  8102J  0.016  7251 

40.024  6389+0.032  5511 
0.0404612  0.0483685 
0.0562725  0.0641727 
0.0720684    0.0799592 


0.087  8445 

40.103  5959 
0.1193180 
0.1350060 
0.150  6551 
0.166  2604i 

40.1818170 
40.197  3198. 


0.095  7235 

+0.1114609 
0.1271666 
0.142  8358 
0.158  4630 
0.174  0451 

40.189  5754 
40.2050494 


-  8;« 

846 
858 
870 

882 

-  894 
905 
916 
927 
937 

-  948 
958 
967 
977 
986 

-  995 
1004 
1012 
1020 
1027 

-1034 
1041 
1048 
1054 
106C 

-1066 
1072 
1077 
1082 
1086 

-1090 
1094 
1098 
1101 
1104 

-1107 
1109 

nil 

1112 
1113 

-1114 
1115 
1115 
1115 
1115 

■1114 
-1114 


z 

True  Equinox. 


Reduo. 

to 

Mean 

lEq'xor 

ino.0 


Noon. 


-0.2169856-0 
0.2112216  0 
0.2053932  0, 
0.1995021  0 
0.1935503    0. 

-0.187  5392-0. 
0.1814707  0 
0.1753464  0 
0.1691681  0 
0.162  9376    0 


MUnight. 


-0.156  65661-0 

0.1503272 

0.1439511 

0.137  5304 

0.1310672 


M).  124  56361-0 
0.1180217 
0.1114438 
0.104  8320 
0.098 


2141118 
208  31.53 
202  4554 
1965337 
1905520 

1845120 
178  4  J  54 
172  2639 
1660592 
1598033 


153  4978 
0.1471448 
0.140  7462 
0.134  3040 
0.127  8203 


121 2973 
0.114  7371 
0.1081420 
0.1015142 
0.094  8558 


Noon. 

-194 
204 
213 
223 
2:J2 

-242 
251 
261 
270 
279 

-288 
297 
306 
316 
325 

-334 
342 
351 
360 
368 

-377 
385 
39a 
401 
409 


3852,-417 
57:i0|  425 
7472i  433 
9096-  440 
0623;    448 


18861 

-0.09151581-0.0881691 
0.084  8158  0.0814562 
0.0780906  0.074  7192 
0.0713-124  0.067  <M;04. 
0.064  5734    0.061  1817 

-O.057  7855-O.054 
0.0509810  0.047 
0.0441617  0.040 
0.037  3298  0.033 
0.0304871    0.027 

-O.023  6356  -0.020  2072|  -455 
0.016  7773    0.0133462:    462 
0.0099141-0.006  48121    469 
-0.0030479  40.000  3858;    476 
40.003  8195    0.007  2530|    482 

+0.010  6861  40.014  1185  -489 
0.017  5501  0.0209804  495 
0.024  4095  0.027  8369:  502 
0.0312624  0.034  6858|  508 
0.0381068    0.0415252,    514 

40.044  9406  +0.048  3529  -^19 
0.0517618  0.055 1670|  525 
0.058  5682  0.061 965i  530 
0.065  3576  0.068  7453;  535 
0.0721280    0.075  5054!    540 

40.078  8771  +0.082  2430  -545 
+0 .085  mm^  .O^^b^^  -t^*i 
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X 

Reduc. 

to 
Mean 

Y 

Reduc 

to 
Mean 

z 

Reduc 

to 
Hen 

Date. 

True  Equinox. 

Eq'x  o( 
1910.0 

True  Equinox. 

Eq'x  ol 
1016.0 

True  Equinox. 

Eq'x  of 
infiiO 

Noon, 

MUnight. 

Noon. 
+  251 

Noon. 

Midnight. 
40.1895754 

Noon. 

Noon. 

Midnight. 

Koim 

Apr.   1 

+0.979  8522 

40.978  2517 

+0.181 8170 

-1114 

40.0788771 

40.0822430 

-545 

2 

0.976  5784 

0.974  8325 

273 

0.197  3198 

0.2050494 

1114 

0.0856028 

0.0889562 

550 

3 

0.9730140 

0.971 1232 

296 

0.212  7639 

0.2204625 

1113 

0.0923029 

0.0956427 

554 

4 

0.969 1604 

0.967 1256 

319 

0.228 1446 

0.235  8097 

1111 

0.098  9753 

0.1023004 

558 

5 

0.965  0191 

0.962  8412 

341 

0.2434571 

0.251 0863 

1109 

0.1056179 

0.1089275 

5fi2 

6 

+0.9605920 

+0.958  2717 

+  364 

+0.258  6968 

+0.266  2878 

-1107 

+0.1122288 

+0.1155218 

-566 

7 

0.955  8808 

0.9534193 

387 

0.273  8589 

0.281 4095 

1104 

0.1188060 

0.1220813 

570 

8 

0.950  8875 

0.948  2858 

410 

0.2889391    0.2964470 

1101 

0.1253475 

0.1286043 

573 

9 

0.945  6143 

0.942  8732 

433 

0.3039328    0.3113960 

1098 

0.131 8514 

0.1350887 

576 

10 

0.9400630 

0.937 1838 

456 

0.318  8359 

0.3262521 

1095 

0.1383159 

0.141 5328 

579 

11 

-K).934  2359 

40.931 2196 

+  480 

40.333  6440'+0.341 0112 

1 

-1091 

+0.144  7392 

+0.147  9348 

-582 

12 

0.928 1351 

0.924  9828 

503 

0.3483530;  0.3556690 

1086 

0.151 1194 

0.154  2928 

58o 

13 

0.921  7630 

0.918  4759 

526 

0.362  9587    0.3702215 

1082 

0.1574548 

0.1606051 

587 

14 

0.9151219    0.9117012 

550 

0.3774570    0.384  6648 

1077 

0.1637437 

0.1668702 

589 

15 

0.908  2142    0.904  6612 

573 

0.3918442    0.3989949 

1 

1072 

0.1699845 

0.1730863 

591 

16 

+0.901 0424 

+0.897  3581 

+  596 

+0.406116440.413  2083 

-1066 

+0.1761755 

+0.179  2519 

-593 

17 

0.893  6086 

0.889  7943 

620 

0.4202700    0.427  3012 

1060 

0.1823152 

0.1853653 

5»4 

18 

0.8859153 

0.881 9721 

643 

0.4343012,  0.4412698 

1054 

0.1884020 

0.1914250 

595 

19 

0.877  9648 

0.873  8939 

667 

0.4482065 

0.455 1107 

1048 

0.1944343 

0.197  4295 

596 

20 

0.869  7595 

0.865  5619 

690 

0.461  9820 

0.468  8201 

1041 

0.2004104 

0.2033770 

597 

21 

+0.861  3014 

40.856  9784 

+  714 

+0.475  6244 

+0.482  3944 

-1034 

+0.2063289 

40.2092660 

-598 

22 

0.852  5930 

0.848 1455 

737 

0.489 1298 

0.495  8299 

1026 

0.212 1882 

0.2150950 

598 

23 

0.843  6363 

0.839  0657 

761 

0.5024943 

0.509 1226 

1018 

0.2179864 

0.2208622 

598 

24 

0.834  4339 

0.829  7414 

784 

0.515  7143 

0.522  2688'   1010 

0.223  7220 

0.2265658 

588 

25 

0.824  9884 

0.820 1752 

808 

0.528  7858 

0.5352647    1001 

0.2293932 

0.232  2041 

597 

26 

+0.815  3022 

40.8103697 

+  831 

+0.541 7050 

+0.548 1063 

-  992 

+0.234  9983 

40.237  7755 

-597 

27 

0.805  3780 

0.8003275 

855 

0.554  4681 

0.5607898 

983 

0.240  5356 

0.243  2782 

596 

28 

0.7952187 

0.7900519 

878 

0.5670710 

0.573  3112 

973 

0.2460033 

0.248  7106 

595 

29 

0.784  8274 

0.779  5459 

902 

0.579  5099    0.585  6667 

963 

0.251 3998 

0.254070^ 

594 

30 

0.774  2075 

0.768  8128 

925 

0.5917811    0.597  8526 

1 

953 

0.256  7233 

0.259  3572 

592 

May   1 

+0.763  3621 

40.757  8560 

+  948 

+0.6038807 

+0.6098650 

-  943 

+0.261 9722 

40.264  5682 

-590 

2 

0.752  2948 

0.746  6790 

972 

0.6158051 

0.621  7004 

932 

0.267  1450 

0.269  7023 

588 

3 

0.7410091 

0.735  2856 

995 

0.627  5507 

0.633  3554 

921 

0.272  2400 

0.274  7579 

586 

4 

0.729  5089 

0.723  6794 

i018 

0.639  1141 

0.644  8264 

909 

0.277  2558 

0.279  7336 

583 

h 

0.717  7978 

0.7118644 

1041 

0.6504920'  0.6561104 

897 

0.2821911 

0.2846281 

580 

6 

-fO.705  8797 

+0.6998442 

+1064 

+0.661 6812  40.667  2040 

i 

-  885 

+0.2870445 

40.2894400 

-577 

7 

0.693  7584 

0.687  6227 

1087 

0.672  6785'  0.6781042 

872 

0.291  8145 

0.294 1679 

574 

8 

0.681 4378 

0.6752041 

1110 

0.6834809 

0.688  8082 

859 

0.2964999 

0.2988106    570 

9 

0.6689220 

0.662  5922 

1133 

0.6940857 

0.699  3131 

846 

0.301 0996 

0.303  3669J    567 

10 

0.656  2150 

0.649  7911 

1155 

0.7044900 

0.709  6161 

832 

0.305  6123 

0.307  8357!    563 

11 

+0.6433208 

40.636  8047 

+1178 

40.714  6911 

40.719  7146 

-  818 

+0.3100369 

40.3122158-558 

12 

0.6302433 

0.623  6371 

1200 

0.724  6864 

0.729  6061 

803 

0.314  3723 

0.316  5062     554 

13 

0.616  9866 

0.610  2923 

1222 

0.7344735 

0.739  2883 

788 

0.318  6175 

0.320  7060 

549 

14 

0.6035548 

0.596  7744 

1244 

0.744  0501 

0.748  7587 

773 

0.322  7716 

0.324  8141 

544 

15 

0.589  9517 

0.5830872 

1266 

0.7534138    0.7580152 

758 

0.3268334 

0.328  8295 

539 

16 

+0.576 1813 

+0.569  2346 

+1288 

+0.762  56251+0.7670556 

-  742 

+0.3308022 

+0.332  7514  -6^4 

17 

40.562  2476 

+0.5552206 

+1310 

+0.771 4942 

40.7758779 

-  725 

40.334  6769 

+0.336  5787 

-528 
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X 

Baduc. 

to                      Y 
Maan 

Raduc 

to 
Mean 

z 

Reduc. 

to 
Mean 

Dtfe. 
Ihvl7 

True  Equinox. 

%l^ 

True  Equinox. 

Eq'x  of 
1910.0 

True  Equinox. 

Eq'xor 
1016.0 

Ao0n. 

JHWM1|^HW« 

Noon. 

Noon, 

MUtUffkt. 

Noon. 
-725 

Noon. 

Midnight. 

Noon, 

+0.5«2  2476 

-+0.5552206 

+1310 

+0.771 4942 

+0.775  8779 

+0.334  6769 

+0.336  5787 

-528 

IS 

0.548  1542 

0.541 0487 

1331 

0.780  2066 

0.7844800 

709 

0.3384567 

0.3403106 

522 

19 

0.533  9047 

0.526  7227 

1352 

0.788  6977 

0.792  8596 

692 

0.342 1405 

0.3439462 

516 

20 

0.519  50:)0 

0.5122461 

1373 

0.796  9653 

0.801 0146 

674 

0.345  7276 

0.347  4845 

510 

21 

0.504  9526 

0.497  6229 

1394 

0.8050071 

0.808  9426 

656 

0.3492167 

0.3509243 

503 

22 

40.490  2576 

+0.482  8570 

+1415 

+0.812  8208 

+0.8166414  -638 

+0.352  6070  +0.354  2647^  -496 

23 

0.4754217 

0.467  9522 

1435 

0.8204041 

0.824 1086 

620 

0.3558973 

0.357  5046 

489 

24 

0.460  4490 

0.452  9126 

1456 

0.827  7546 

0.831 3419 

601 

0.3590866 

0.360  (H30 

482 

25 

0.445  3437 

0.437  7426 

1476 

0.834  8702 

0.8383392 

582 

0.362  1738 

0.303  6788 

474 

26 

0.43O11O0 

0.4224464 

1495 

0.841  7486 

0.8450981 

562 

0.365  1580 

0.366  6111 

466 

27 

+0.414  7524 

+0.4070285 

+1515 

+0.8483875 

+0.851  6165 

-542 

+0.3680381 

+0.3694389 

-458 

^      28 

0.399  2753 

0.391 4934 

1534 

0.854  7848 

0.8578923 

521 

0.3708133 

0.3721613 

450 

29 

0.3836834 

0.3758458 

1553 

0.8609387 

0.8639238 

500 

0.3734828 

0.374  77761    412 

30 

0.367  9813 

0.3600905 

1572 

0.8668473 

0.869  7091 

479 

0.3760456 

0.377  2808'    433 

31 

0.352  1739 

0.344  2322 

1590 

0.872  5088 

0.875  2464 

458 

0.378  5012 

0.379  0884!    424 

1 

fue  1 

+0.3362660 

+0.328  2759 

+1608 

+0.877  9216 

+0.8805342 

-;36 

+0.3808487 

+0.3819817-415 

2 

0.320  2625 

0.3122264 

1626 

0.8830840 

0.8855709 

414 

0.3830875 

0.3841660 

406 

3 

0.304  1682 

0.2960885 

1643 

0.887  9948 

0.8903564 

391 

0.3852171 

0.3862408 

396 

4 

0.287  9880 

0.279  8672 

1660 

0.892  6527 

0.894  8864 

308 

0  387  2370 

0.388  2056 

387 

5 

0.2717268 

0.2635674 

1677 

0.897  0565 

0.899 1628     345 

0.389  1466 

0.390  OOOOi    377 

6 

+0.255  3895 

+0.247  1939 

+1693 

+0.901 2052 

+0.903  1836 

-321 

+0.390  9456 

+0.391 8035 

-366 

7 

0.2389810 

0.2307516 

1709 

0.9050980 

0.9069481 

297 

0.392  6336 

0.3934359 

356 

8 

0.2225062 

0.214  2454 

1725 

0.908  7339 

0.9104554 

272 
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15.780 
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9 

3  56  24.15 

2.1677 

25  20  24.7 

5.006 

9 

5  41  53.40 

2.3073 

26  55  51.9 

1.000 

10 

3  58  34.27 

2.1607 

25  25  21.4 

4.884 

10 

5  44    5.82 

3.3067 

26  54  42.6 

\m 

11 

4    0  44.51 

2.1716 

25  30  10.8 

4.763 

11 

5  46  18.20 

3.3060 

26  53  25.7 

\^C 

12 

4    2  54.86 

2.1734 

25  34  52.9 

4.640 

12 

5  48  30.54 

3.3053 

26  52    1.0 

1.476 

13 

4    5    5.32 

2.1753 

25  39  27.6 

4.518 

13 

5  50  42.84 

3.3046 

26  50  28.6 

1.604 

14 

4    7  15.89 

2.1771 

25  43  55.0 

4.305 

14 

5  52  55.09 

3.3088 

26  48  48.5 

1.732 

15 

4    9  26.57 

2.1788 

25  48  15.0 

4.272 

15 

5  55    7.30 

3.3030 

26  47    0.8 

im 

16 

4  11  37.35 

2.1805 

25  52  27.6 

4.148 

16 

5  57  19.45 

3.2020 

26  45    5.4 

1J68 

17 

4  13  48.23 

2.1822 

25  56  32.8 

4.024 

17 

5  59  31.54 

2.2010 

26  43    2.3 

8.m 

18 

4  15  59.21 

2.1838 

26    0  30.5 

3.000 

18 

6    1  43.57 

3.3000 

26  40  51.5 

2J4S 

19 

4  18  10.29 

2.1855 

26    4  20.8 

3.776 

19 

6    3  55.54 

3.1090 

26  38  33.1 

3J» 

20 

4  20  21.47 

2.1870 

26    8    3.6 

3.651 

20 

6    6    7.45 

3.1078 

26  36    7.1 

2M 

21 

4  22  32.73 

2.1884 

26  11  38.9 

3.525 

21 

6    8  19.28 

3.1066 

26  33  33.4 

3.625 

22 

4  24  44.08 

2.1800 

26  15    6.6 

3.800 

22 

6  10  31.04 

3.1053 

26  30  52.1 

2.751 

23 

4  26  55.52 

2.1914 

26  18  26.8 

3.274 

23 

6  12  42.72 

3.1040 

26  28    3.3 

2.877 

24 

4  29    7.05 

2.1028 

+26  21  39.5 

+3.148 

24 

6  14  54.32 

3.1036 

+26  25    6.9 

-3.003 

MOON,  1916.  87 

MEAN  TDIE. 
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MOON,  1916. 

GREENWICH  MEAN  TIME. 


Hour. 

Right 
Ascension. 

Var. 
per 
Hin. 

Deolinfttton. 

Var. 

Hour. 

Ri«fat 
Asoeiision. 

Var. 
MbL 

Declination. 

Vir. 

FEBRUARY  18. 

FEBRUARY  20. 

h   m      8 

s 

•      /      /* 

n 

h  m      8 

8 

•           $             09 

ft 

0 

9  34  15.88 

1.9620 

+13    8  48.5 

-12.668 

0 

11    6  36.22 

1.9168 

+2    8  40.6 

-14.57« 

1 

9  36  12.94 

1.0601 

12  56  12.5 

12.632 

1 

11    8  81.25 

1.9176 

1  54    5.5 

14J83 

2 

9  88    9.89 

1.M83 

12  43  32.7 

12.694 

2 

11  10  26.32 

1.9183 

1  39  29.4 

14 .6U 

8 

9  40    6.73 

1.M64 

12  30  49.2 

12.756 

3 

11  12  21.45 

1.9193 

1  24  52.2 

14.628 

4 

9  42    8.46 

1.9446 

12  18    2.0 

12.817 

4 

11  14  16.63 

1.9201 

1  10  14.1 

14.643 

5 

9  44    0.08 

1.9428 

12    5  11.2 

12.877 

5 

11  16  11.86 

1.9211 

0  55  35.1 

14.657 

6 

9  45  56.59 

1.9410 

11  52  16.8 

12.936 

6 

11  18    7.16 

1.9222 

0  40  55.3 

14.660 

7 

9  47  53.00 

1.9393 

11  39  18.9 

12.994 

7 

11  20    2.52 

1.9233 

0  26  14.8 

14.6&1 

8 

9  49  49.31 

1.9378 

11  26  17.5 

13.052 

8 

11  21  57.95 

1.9245 

+0  11  33.6 

14.692 

9 

9  51  45.53 

1.9362 

11  13  12.7 

13.108 

9 

11  23  53.46 

1.9258 

-0    3    8,2 

14.703 

10 

9  53  41.65 

1.9346 

11    0    4.6 

13.163 

10 

11  25  49.04 

1.9271 

0  17  50.6 

14.711 

11 

9  55  37.68 

1.9331 

10  46  53.2 

13.218 

11 

11  27  44.71 

1.9285 

0  32  33.5 

14.719 

12 

9  57  33.62 

1.9317 

10  33  38.5 

13.271 

12 

11  29  40.46 

1.9299 

0  47  16.9 

14.726 

13 

9  59  29.48 

1.9303 

10  20  20.7 

13.323 

13 

11  31  36.30 

1.9315 

1    2    0.6 

14.731 

14 

10    1  25.25 

1.9288 

10    6  59.7 

13.876 

14 

11  33  32.24 

1.9332 

1  16  44.6 

14.736 

15 

10    3  20.94 

1.9276 

9  53  35.6 

13.427 

15 

11  35  28.28 

1.9348 

1  31  28.9 

14.740 

16 

10    5  16.56 

1.9264 

9  40    8.5 

13.476 

16 

11  37  24.42 

1.9365 

1  46  13.4 

14.743 

17 

10    7  12.11 

1.9262 

9  26  38.5 

13.525 

17 

11  39  20.66 

1.9383 

2    0  58.0 

14.743 

18 

10    9    7.58 

1.9240 

9  13    5.5 

13.673 

18 

11  41  17.02 

1.9403 

2  15  42.6 

14.743 

19 

10  11    2.99 

1.9230 

8  59  29.7 

13.621 

19 

11  43  13.50 

1.9423 

2  30  27.2 

14.743 

20 

10  12  58.34 

1.9220 

8  45  51.0 

13.668 

20 

11  45  10.09 

1.9442 

2  45  11.7 

14.740 

21 

10  14  53.63 

1.9210 

8  32    9.6 

13.713 

21 

11  47    6.80 

1.9463 

2  59  56.0 

14.73S 

22 

10  16  48.86 

1.9201 

8  18  25.5 

13.757 

22 

11  49    3.65 

1.9486 

3  14  40.2 

14.734 

23 

10  18  44.04 
FEB 

1.9192 

RUAR 

+  8    4  38.8 
Y19. 

-13.800 

23 

11  51    0.63 
FEBR 

1.9506 

UARY 

-3  29  24.1 
21. 

-14.728 

0 

10  20  39.16 

1.9183 

+  7  50  49.5 

-13.843 

0 

11  52  57.74 

1.0531 

-3  44    7.6 

-14.722 

1 

10  22  34.24 

1.9176 

7  36  57.7 

13.884 

1 

11  54  55.00 

1.95f5 

8  58  50.7 

14.714 

2 

10  24  29.27 

1.9169 

7  23    3.4 

13.925 

2 

11  56  52.40 

1.9679 

4  13  83.3 

UM 

3 

10  26  24.27 

1.9163 

7    9    6.7 

13.966 

3 

11  58  49.95 

1.9604 

4  28  15.4 

14.006 

4 

10  28  19.23 

1.9157 

6  55    7.6 

14.003 

4 

12    0  47.65 

1.9630 

4  42  56.8 

14.685 

5 

10  30  14.15 

1.9152 

6  41    6.3 

14.041 

5 

12    2  45.51 

1.9668 

4  57  37.6 

14.673 

6 

10  32    9.05 

1.9148 

6  27    2.7 

14.078 

6 

12    4  43.54 

1.9686 

5  12  17.6 

14.660 

7 

10  34    3.92 

1.9143 

6  12  56.9 

14.114 

7 

12    6  41.74 

1.9713 

5  26  56.8 

14W6 

8 

10  35  58.76 

1.9139 

5  58  49.0 

14.149 

8 

12    8  40.10 

1.9742 

5  41  35.1 

14.631 

9 

10  37  53.59 

1.9137 

5  44  39.0 

14.183 

9 

12  10  38.64 

1.9772 

5  56  12.5 

14.614 

10 

10  39  48.40 

1.9134 

5  30  27.0 

14.217 

10 

12  12  37.36 

1.9803 

6  10  48.8 

14.596 

11 

10  41  43.20 

1.9133 

5  16  13.0 

14.248 

11 

12  14  36.27 

1.9833 

6  25  24.0 

14.577 

12 

10  43  37.99 

1.9132 

5    1  57.2 

14.279 

12 

12  16  35.36 

1.9665 

6  39  58.0 

14.557 

13 

10  45  32.78 

1.9132 

4  47  39.5 

14.309 

13 

12  18  34.65 

1.9698 

6  54  30.8 

14.535 

14 

10  47  27.57 

1.9132 

4  33  20.1 

14.338 

14 

12  20  34.13 

1.9931 

7    9    2.2 

14.513 

15 

10  49  22.36 

1.9133 

4  18  58.9 

14.368 

15 

12  22  33.82 

1.0965 

7  23  32.3 

14 .489 

16 

10  51  17.16 

1.9133 

4    4  36.0 

14.394 

16 

12  24  33.71 

1.9999 

7  38    0.9 

14.463 

17 

10  53  11.96 

1.9135 

3  50  11.6 

14.420 

17 

12  26  33.81 

2U)036 

7  52  27.9 

14.438 

18 

10  55    6.78 

1.9138 

3  35  45.6 

14.446 

18 

12  28  34.13 

2.0071 

8    6  53.4 

14.411 

19 

10  57    1.62 

1.9142 

3  21  18.1 

14.470 

19 

12  3D  34.66 

2.0108 

8  21  17.2 

14.382 

20 

10  58  56.48 

1 .9146 

3    6  49.2 

14.493 

20 

12  32  35.42 

2.0146 

8  35  39.2 

14.351 

21 

11    0  51.37 

1.9150 

2  52  19.0 

14.515 

21 

12  34  36.41 

2.0184 

8  49  59.3 

14.320 

22 

11    2  46.28 

1.9156 

2  37  47.4 

14.637 

22 

12  36  37.63 

2.0223 

9    4  17.6 

14.288 

23 

11    4  41.23 

1.9162 

2  23  14.6 

14.667 

23 

12  38  39.08 

2.0262 

9  18  33.9 

14.254 

24 

11    6  36.22 

1.9168 

+  2    8  40.6 

-14.676 

24 

12  40  40.77 

2.0303 

-9  32  48.1 

-14.219 

MOON,  1916. 

MEAN  TIME. 


40  MOON,  1916. 

MEAK  TIME. 


MOON,  1916.  41 

MEAH  TIME. 


42  MOON,  1916. 

MEAN  TraE. 


MOON,  1916.  48 

MEAN  TIME. 
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MOON,  19ie. 

GREENWICH  MEAN  TIME. 


Hour. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Right 
Asoensfton. 


Var. 


DeoUnation. 


Var. 

per 

Min. 


MARCH  13. 


h  m 
6  49 
6  52 
6  54 
^56 

6  58 

7  0 
7    2 


7 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


4 
7 
9 
11 
13 
15 
17 
19 
22 
24 
26 
28 
30 
32 
34 
36 
38 


a 

58.20 
7.42 
16.50 
25.43 
34.21 
42.84 
51.33 
59.66 
7.84 
15.86 
23.73 
31.44 
38.99 
46.38 
53.61 
0.68 
7.59 
14.33 
20.91 
27.32 
33.57 
39.65 
45.56 
51.30 


s 

3.1548 

2.1525 
2.1501 
2.1476 
2.1451 
2.1427 
2.1402 
2.1376 
2.1350 
2.1324 
2.1298 
2.1272 
2.1245 
2.1218 
2.1192 
2.1165 
2.1138 
2.1110 
2.1083 
2.1055 
2.1028 
2.0999 
2.0971 
2.0943 


// 


+26  13  21.9 
25  8  21.8 
25  3  14.6 
24  58  0.4 
24  52  39.1 
24  47  10.9 
24  41  35.7 
24  35  53.6 
24  30  4.5 
24  24  8.6 
24  18  5.9 
24  11  56.3 
24  5  40.0 
23  59  17.0 
23  52  47.2 
23  46  10.7 
23  39  27.6 
23  32  37.9 
23  25  41.6 
23  18  38.7 
23  11  29.3 
23  4  13.5 
22  56  51.2 

+22  49  22.5 


// 


-4.943 
5.061 
5.178 
5.296 
5.413 
5.528 
5.644 
5.760 
5.875 
5.988 
6.103 
6.216 
6.328 
6.440 
6.553 
6.663 
6.773 
6.883 
6.993 
7.103 
7.210 
7.318 
7.425 

-7.532 


MARCH  14. 


0 

7  40  56.88 

2.0916 

+22  41  47.4 

'-7.638 

0 

9  18 

1 

7  43    2.29 

2.0888 

22  34    6.0 

7.743 

1 

9  20 

2 

7  45    7.53 

2.0859 

22  26  18.3 

7.848 

2 

9  22 

3 

7  47  12.60 

2.0831 

22  18  24.3 

7.953 

3 

9  24 

4 

7  49  17.50 

2.0803 

22  10  24.0 

8.057 

4 

926 

5 

7  51  22.24 

2.0776 

22    2  17.5 

8.159 

5 

9  28 

6 

7  53  26.81 

2.0747 

21  54    4.9 

8.261 

6 

9  30 

7 

7  55  31.20 

2.0718 

21  45  46.2 

8.363 

7 

9  32 

8 

7  57  35.43 

2.0691 

21  37  21.4 

8.464 

8 

9  33 

9 

7  59  39.49 

2.0663 

21  28  50.5 

8.565 

9 

9  35 

10 

8    1  43.38 

2.0035 

21  20  13.6 

8.664 

10 

9  37 

11 

8    3  47.11 

2.0608 

21  11  30.8 

8.763 

11 

9  39 

12 

8    5  50.67 

2.0679 

21    2  42.0 

8.863 

12 

9  41 

13 

8    7  54.06 

2.0551 

20  53  47.3 

8.96Q 

13 

9  43 

14 

8    9  57.28 

2.0523 

20  44  46.8 

9.058 

14 

9  45 

15 

8  12    0.34 

2.0496 

20  35  40.4 

9.154 

15 

9  47 

16 

8  14    3.23 

2.0468 

20  26  28.3 

9.250 

16 

9  49 

17 

8  16    5.96 

2.0441 

20  17  10.4 

9.346 

17 

9  51 

18 

8  18    8.52 

2.0413 

20    7  46.8 

9.440 

18 

9  53 

19 

8  20  10.92 

2.0387 

19  58  17.6 

9.534 

19 

9  55 

20 

8  22  13.16 

2.0360 

19  48  42.7 

9.628 

20 

9  57 

21 

8  24  15.24 

2.0333 

19  39    2.3 

9.720 

21 

9  59 

22 

8  26  17.16 

2.0307 

19  29  16.3 

9.813 

22 

10    1 

23 

8  28  18.92 

2.0280 

19  19  24.8 

9.903 

23 

10    3 

24 

8  30  20.52 

2.0253 

+19    9  27.9 

-9.994 

24 

10    5 

Hour. 


0 
1 
2 
3 

4 
5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


Riimt 
Aaoeniiion. 


Var. 
per 
Hin. 


DeoUnation. 


Var. 


h  m 
8  30 
8  32 
8  34 
8  36 
8  38 
8  40 
8  42 
8  44 
8  46 
8  48 
8  50 
8  52 
8  54 
8  56 

8  58 

9  0 


MARCH  15. 

•  s 

20.52      2.0258 

21.96      2.0228 
23.25      2.0203 


9 
9 
9 
9 


2 
4 
6 
8 


9  10 
9  12 
9  14 
9  16 


24.39 
25.37 
26.20 
26.88 
27.41 
27.79 
28.03 
28.13 
28.08 
27.89 
27.56 
27.10 
26.50 
25.77 
24.91 
23.92 
22.80 
21.56 
20.20 
18.72 
17.12 


3.0177 

3.0151 

2.0136 

2.0101 

2.0076 

2.0052 

2.0028 

2.0004 

.9980 

.9957 

.9934 

.9912 

.9889 

.9868 

.9846 

.9824 

.9803 

.9783 

.9763 

.9743 

.9723 


MARCH  16. 


15.40 

1.9704 

13.57 

1.9686 

11.63 

1.9668 

9.58 

1.9650 

7.43 

1.0633 

5.17 

1.9615 

2.81 

1.9599 

0.36 

1.9583 

57.81 

1.9568 

55.17 

1.9552 

52.43 

1.9537 

49.61 

1.9523 

46.70 

1.9508 

43.71 

1.9496 

40.65 

1.9483 

37.51 

1.9471 

34.30 

1.9459 

31.02 

1.9448 

27.67 

1.9436 

24.25 

1.0436 

20.78 

1.9417 

17.25 

1.9407 

13.66 

1.9398 

10.02 

1.9389 

6.33 

1.9382 

// 


9  9  27.9 
8  59  25.5 
8  49  17.8 
8  39  4.7 
8  28  46.4 
8  18  22.8 
8  7  54,0 
7  57  20.0 
7  46  40.9 
35  56.7 
25  7.5 
14  13.3 
a  14.1 
6  52  10.0 
6  41  1.1 
6  29  47.4 
6  18  28.9 
6  7  5.6 
5  55  37.7 
5  44  5.1 
5  32  28.0 
5  20  46.3 
5  9  0.1 
4  57    9.5 


n 

-9.»4 

lom 

lOJn 
10J62 
10J4I 
10.437 
lOiS 
10.009 
10.«M 
10,778 
10J62 
10.M5 

njm 

11.106 
11.U8 
11.266 
11^ 
11.427 
11J04 

iijm 

11.667 
11.733 
11,607 
11,881 


14  45  14.4 

-11J54 

14  33  15.0 

12.037 

14  21  11.2 

12.006 

14    9    3.2 

13.100 

13  56  50.9 

12,239 

13  44  34.5 

12  JOS 

13  32  13.9 

12J77 

13  19  49.3 

12.444 

13    7  20.6 

12.511 

12  64  48.0 

12.577 

12  42  11.4 

12.643 

12  29  30.9 

12,707 

12  16  46,6 

12.770 

12    3  58.5 

12.833 

11  51    6.6 

12.895 

11  38  11.1 

12,056 

11  25  11.9 

13,017 

U  12    9.1 

13.077 

10  59    2.7 

13.135 

10  45  62.9 

13.192 

10  32  39.7 

13.249 

10  19  23.0 

13.306 

10    6    3.0 

13.361 

9  52  39.7 

13.415 

9  39  13.2 

^13.468 

MOON,  1916. 
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GREENWICH  MEAN  TIME. 


Hoar. 

RWit 

Var. 
£ta. 

Declination. 

Var. 
1^ 

Hour. 

RWit 
Ascension. 

Var. 
S5l 

DeolinatioD. 

Var. 

MARCH  17. 

MARCH  19. 

h    m       8 

s 

m        t        ft 

// 

h    m      8 

s 

•      t      ff 

t$ 

0 

10     5     6.33 

1.9383 

+9  39  13.2 

-13.468 

0 

11  38  22.15 

1.9723 

-  1  51    6.4 

-14.907 

1 

10     7     2.60 

1.9875 

9  25  43.5 

13.521 

1 

11  40  20.55 

1.9745 

2    6    0.9 

14.910 

2 

10     8  58.83 

1.9368 

9  12  10.7 

13.573 

2 

11  42  19.09 

1.9768 

2  20  55.6 

14.913 

3 

10  10  55.02 

1.9363 

8  58  34.8 

13.624 

3 

11  44  17.77 

1.9793 

2  35  50.5 

14.915 

4 

10  12  51.17 

1.93M 

8  44  55.8 

13.674 

4 

11  46  16.60 

1.9618 

2  50  45.4 

14.915 

5 

10  14  47.29 

1.9853 

8  31  13.9 

13.723 

5 

11  48  15.59 

1.9844 

3    5  40.3 

14.913 

6 

10  16  43.39 

1.9348 

8  17  29.1 

13.771 

6 

11  50  14.73 

1.9871 

3  20  35.0 

14.911 

7 

10  18  39.46 

1.9343 

8    3  41.4 

13.818 

7 

11  52  14.04 

1.9896 

3  35  29.6 

14.908 

8 

10  20  35.51 

1.9840 

7  49  50.9 

13.865 

8 

11  54  13.51 

1.9926 

3  50  24.0 

14.904 

9 

10  22  31.54 

1.9887 

7  35  57.6 

13.910 

9 

11  56  13.15 

1.9955 

4    5  18.1 

14.896 

10 

10  24  27.55 

1.9835 

7  22    1.7 

13.964 

10 

11  58  12.97 

1.9984 

4  20  i:.8 

14.891 

11 

10  26  23.56 

1.9334 

7    8    3.1 

13.998 

11 

12    0  12.96 

3.0014 

4  35    5.0 

14.883 

12 

10  28  19.56 

1.9333 

6  54    1.9 

14.041 

12 

12    2  13.14 

3.0045 

4  49  57.7 

14.873 

13 

10  30  15.56 

1.9333 

6  39  58.2 

14.083 

13 

12    4  13.50 

3.0076 

5    4  49.8 

14.863 

14 

le  32  11.55 

1.9333 

6  25  52.0 

14.123 

14 

12    6  14.05 

3.0108 

5  19  41.1 

14.849 

15 

K)  34     7.55 

1.9333 

6  11  43.4 

14.163 

15 

12    8  14.80 

3.0143 

5  34  31.7 

14.836 

16 

10  36     3.55 

1.9334 

5  57  32.4 

14.303 

16 

12  10  15.75 

3.0175 

5  49  21.4 

14.831 

17 

10  37  59.56 

1.9337 

5  43  19.1 

14.241 

17 

12  12  16.90 

3.0309 

6    4  10.2 

14.805 

18 

10  39  55.59 

1.9340 

5  29    3.5 

14.278 

18 

12  14  18.26 

3.0244 

6  18  58.0 

14.788 

19 

10  41  51.64 

1.9343 

5  14  45.8 

14.313 

19 

12  16  19.83 

2.0279 

6  33  44.7 

14.769 

20 

10  43  47.71 

1.9347 

5    0  26.0 

14.348 

20 

12  18  21.61 

3.0316 

6  48  30.3 

14.749 

21 

10  45  43.80 

1.9351 

4  46    4.0 

14.383 

21 

12  20  23.62 

3.0353 

7    3  14.6 

14.738 

22 

10  47  39.92 

1.9357 

4  31  40.1 

14.415 

22 

12  22  25.85 

3.0391 

7  17  57.6 

14.705 

23 

10  49  36.08 
M 

1.9363 
ARCH 

+4  17  14.2 
18. 

-14.448 

23 

12  24  28.31 

2.0429 

lRCH  2 

-  7  32  39.2 
•0. 

-14.681 

0 

10  51  32.27 

1.9368 

+4    2  46.4 

-14.478 

0 

12  26  31.00 

2.0468 

-  7  47  19.3 

Ul4.655 

1 

10  53  28.50 

1.9376 

3  48  16.8 

14.508 

1 

12  28  33.92 

2.0506 

8    1  57.8 

14.638 

2 

10  55  24.78 

1.9384 

3  33  45.4 

14.538 

2 

12  30  37.09 

2.0548 

8  16  34.7 

14.600 

3 

10  57  21.11 

1.9393 

3  19  12.3 

14.566 

3 

12  32  40.50 

2.0589 

8  31    9.8 

14.571 

4 

10  59  17.49 

1.9401 

3    4  37.5 

14.593 

4 

12  34  44.16 

2.0031 

8  45  43.2 

14.540 

5 

11     1  13.92 

1.9411 

2  50    1.2 

14.618 

5 

12  36  48.07 

2.0673 

9    0  14.6 

14.607 

6 

11     3  10.42 

1.9433 

2  35  23.3 

14.644 

6 

12  38  52.24 

2.0716 

9  14  44.0 

14.473 

7 

11     5    6.98 

1.9433 

2  20  43.9 

14.668 

7 

12  40  56.66 

2.0759 

9  29  11.4 

14.438 

8 

11     7    3.60 

1.9443 

2    6    3.2 

14.690 

8 

12  43    1.35 

2.0804 

9  43  36.6 

14.401 

9 

11     9    0.30 

1.9457 

1  51  21.1  ! 

14.713 

9 

12  45    6.31 

2.0840 

9  57  59.5 

14.363 

10 

11  10  57.08 

1.9469 

1  36  37.7  ! 

14.733 

10 

12  47  11.54 

2.0894 

10  12  20.1 

14.334 

11 

11  12  53.93 

1.9483 

1  21  53.1 

14.753 

11 

12  49  17.04 

2.0940 

10  26  38.4 

14.383 

12 

11  14  50.87 

1.9498 

1    7    7.4  1 

14.771 

12 

12  61  22.82 

2.0987 

10  40  54.1 

14.340 

13 

11  16  47.90 

1.9513 

0  52  20.6 

14.788 

13 

12  53  28.88 

2.1034 

10  55    7.2 

14.196 

14 

11  18  45.02 

1.9528 

0  37  32.8 

14.805 

14 

12  55  35.23 

2.1083 

11     9  17.6 

14.151 

15 

11  20  42.23 

1.9543 

0  22  44.0 

14.830 

15 

12  57  41.87 

2.1133 

11  23  25.3 

14.104 

16 

11  22  39.54 

1.9661 

-M)    7  54.4 

14.833 

16 

12  59  48.81 

3.1181 

11  37  30.1 

14.056 

17 

11  24  36.96 

1.9579 

-0    6  56.0 

14.847 

17 

13    1  56.04 

3.1330 

11  51  32.0 

14.006 

18 

11  26  34.49 

1.9696 

0  21  47.2 

14.850 

18 

13    4    3.57 

3.1381 

12    5  30.8 

13.954 

19 

11  28  32.13 

1.9617 

0  36  39.1 

14.870 

19 

13    6  11.41 

3.1333 

12  19  26.5 

13.901 

20 

11  30  29.89 

1.9636 

0  51  31.6 

14.880 

20 

13    8  19.56 

2.1383 

12  33  18.9 

13.847 

21 

11  32  27.76 

1.9656 

1    6  24.7 

14.888 

21 

13  10  28.01 

2.1434 

12  47    8.1 

13.793 

22 

11  34  25.76 

1.9678 

1  21  18.2 

14.895 

22 

13  12  36.77 

3.1488 

13    0  53.9 

13.734 

23 

11  36  28.89 

1.9699 

1  36  12.1 

14.902 

23 

13  14  45.86 

,  2.1542 

24 

11  38  22.15 

1.9733  J 

-i  51    6.4 

'14.907  1 

24 

13  16  55.27 

\  2A»5 
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MOON,  1916. 


GREENWICH  MEAN  TIME. 


Hour. 

Right 
Awenslon. 

Var. 

DecUoation. 

Var. 
SSl 

Uour. 

Right 
Ascension. 

Var. 

Declination. 

Var. 
per 
Min. 

MARCH  21. 

MARCH  23. 

h    m       s 

8 

•      /      // 

n 

h    m       8 

s 

•      t      tt 

ft 

0 

13  16  55.27 

2.1595 

-13  28  14.9 

-13.614 

0 

15     7  27.31 

2.4515 

-22  41  42.8 

-8.830 

1 

13  19    5.00 

2.1640 

13  41  49.9 

13.552 

1 

15    9  54.58 

2.4574 

22  50  28.5 

8.692 

2 

13  21  15.06 

2.1704 

13  55  21.1 

13.488 

2 

15  12  22.20 

2.4633 

22  59    5.8 

8.552 

3 

13  23  25.45 

2.1750 

14    8  48.5 

13.423 

3 

15  14  50.18 

2.4693 

23    7  34.7 

8.410 

4 

13  25  36.17 

2.1814 

14  22  11.9 

13.357 

4 

15  17  18.51 

2.4751 

23  15  55.0 

8.267 

5 

13  27  47.22 

2.1871 

14  35  31.3 

13.288 

5 

15  19  47.19 

2.4808 

23  24    6.7 

8.123 

6 

13  29  58.62 

• 

2.1928 

14  48  46.5 

13.218 

6 

15  22  16.21 

2.4866 

23  32    9.8 

7.978 

7 

13  32  10.36 

2.1986 

15    1  57.5 

13.147 

7 

15  24  45.58 

2.4923 

23  40    4.1 

7.831 

8 

13  34  22.45 

2.2043 

15  15    4.1 

13.073 

8 

15  27  15.28 

2.4978 

23  47  49.5 

7.682 

9 

13  36  34.88 

2.2101 

15  28    6.3 

12.999 

9 

15  29  45.31 

2.5033 

23  55  25.9 

7.533 

10 

13  38  47.66 

2.2159 

15  41    4.0 

12.923 

10 

15  32  15.68 

2.5068 

24    2  53.4 

7.382 

U 

13  41    0.79 

2.2218 

15  53  57.1 

12.845 

11 

15  34  46.37 

2.5142 

24  10  11.7 

7.229 

12 

13  43  14.28 

2.2278 

16    6  45.4 

12.765 

12 

15  37  17.38 

2.5194 

24  17  20.9 

7.076 

13 

13  45  28.12 

2.2337 

16  19  28.9 

12.684 

13 

15  39  48.70 

2.5247 

24  24  20.8 

6.921 

14 

13  47  42.32 

2.2398 

16  32    7.5 

12.602 

14 

15  42  20.34 

2.5299 

24  31  11.4 

6.764 

15 

13  49  56.89 

2.2458 

16  44  41.1 

12.518 

15 

15  44  52.29 

2.5349 

24  37  52.5 

6.606 

16 

13  52  11.82 

2.2518 

16  57     9.6 

12.431 

16 

15  47  24.53 

2.5398 

24  44  24.1 

6  448 

17 

13  54  27.11 

2.2579 

17    9  32.8 

12.343 

17 

15  49  57.07 

2.5448 

24  50  46.2 

6.288 

18 

13  56  42.77 

2.2640 

17  21  50.8 

12.255 

18 

15  52  29.90 

2.54j»6 

24  56  58.6 

6.127 

19 

13  58  58.79 

2.2702 

17  34    3.4 

12.164 

19 

15  55    3.02 

2.5543 

25    3    1.4 

5.965 

20 

14    1  15.19 

2.2764 

17  46  10.5 

12.072 

20 

15  57  36.41 

2.5588 

25    8  54.4 

5.802 

21 

14    3  31.96 

2.2826 

17  58  12.0 

11.978 

21 

16    0  10.08 

2.5633 

25  14  37.6 

5.638 

22 

14    5  49.10 

2.2888 

18  10    7.8 

11.882 

22 

16    2  44.01 

2.5677 

25  20  10.9 

5.472 

23 

14    8    6.62 
M 

2.2951 

ARCH 

-18  21  57.8 
22. 

-11.784 

23 

16    5  18.20 
M^ 

2.5720 

.RCH  2 

-25  25  34.2 

14. 

-5.305 

0 

14  10  24.51 

2.3013 

-18  33  41.9 

-11.685 

0 

16    7  52.65 

2.5762 

-25  30  47.5 

1-5.138 

1 

14  12  42.78 

2.3077 

18  45  20.0 

11.585 

1 

16  10  27.34 

2.5803 

25  35  50.7 

4.968 

2 

14  15    1.43 

2.3139 

18  56  52.1 

11.483 

2 

16  13    2.28 

2.5843 

25  40  43.7 

4.798 

3 

14  17  20.45 

2.3202 

19    8  18.0 

11.378 

3 

16  15  37.45 

2.5880 

25  45  26.5 

4.628 

4 

14  19  39.85 

2.3266 

19  19  37.5 

11.273 

4 

16  18  12.84 

2.5918 

25  49  59.1 

4.457 

5 

14  21  59.64 

2.3329 

19  30  50.7 

11.166 

5 

16  20  48.46 

2.5953 

25  54  21.3 

4.284 

6 

14  24  19.80 

2.3392 

19  41  57.4 

11.058 

6 

16  23  24.28 

2.5988 

25  58  33.2 

4.112 

7 

14  26  40.31 

2.3455 

19  52  57.6 

10.948 

7 

16  26    0.31 

2.6022 

26    2  34.7 

3.938 

8 

14  29    1.26 

2.3519 

20    3  51.1 

10.836 

8 

16  28  36.54 

2.6054 

26    6  25.7 

3.763 

9 

11  31  22.57 

2.3583 

20  14  37.9 

10.723 

9 

16  31  12.96 

2.6065 

26  10    6.2 

3. 588 

10 

14  33  44.26 

2.3646 

20  25  17.8 

10.607 

10 

16  33  49.56 

2.6115 

26  13  36.2 

3.411 

11 

14  36    6.32 

2.3708 

20  35  50.7 

10.490 

11 

16  36  26.34 

2.6143 

26  16  55.5 

3.233 

12 

14  38  28.76 

2.3772 

20  46  16.6 

10.372 

12 

16  39    3.28 

2.6170 

26  20    4.2 

3.056 

13 

14  40  51.58 

2.3835 

20  56  35.3 

10.252 

13 

16  41  40.38 

2.6196 

26  23    2.2 

2.878 

14 

14  43  14.78 

2.3898 

21    6  46.8 

10.131 

14 

16  44  17.63 

2.6220 

26  25  49.5 

2.000 

15 

14  45  38.36 

2.3961 

21  16  51.0 

10.006 

15 

16  46  55.02 

2.6243 

26  28  26.1 

2.520 

16 

14  48    2.31 

2.4023 

21  26  47.7 

9.883 

16 

16  49  32.54 

2.6263 

26  30  51.9 

2.339 

17 

14  50  26.64 

2.4086 

21  36  36.9 

9.757 

17 

16  52  10.18 

2.6283 

26  33    6.8 

2.158 

18 

14  52  51.34 

2.4148 

21  46  18.5 

9.629 

18 

16  54  47.94 

2.6302 

26  35  10.9 

1.978 

19 

14  55  16.42 

2.4210 

21  55  52.4 

9.499 

19 

16  57  25.80 

2.6319 

26  37    4.2 

1.797 

20 

14  57  41.86 

2.4272 

22    5  18.4 

9.368 

20 

17    0    3.77 

2.6335 

26  38  46.5 

1.616 

21 

15    0    7.68 

2.4333 

22  14  36.6 

9.237 

21 

17    2  41.82 

2.6348 

26  40  18.0 

1.433 

22 

15    2  33.86 

2.4393 

22  23  4j6.8 

9.103 

22 

17    5  19.95 

2.6362 

26  41  38.5 

1.250 

23 

15    5    0.40 

2.4454 

22  32  48.9 

8.967 

23 

17    7  58.16 

2.6373 

26  42  48.0 

1.068 

24  ) 

11^    7  27.31  i 

2M15 

"22  41  42.8 

-  8.830 

24 

17  10  36.43 

2.6383 

-26  43  46.6 

-0.885 
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MOON,  1916. 

GREENWICH  MEAN  TIME, 


Honr. 

Ascension. 

Var. 

DflclinAtkm. 

Var. 
Shi, 

Hour. 

Right 

Vir. 
SSl 

DaoUnatlon. 

Vtr. 

MARCH  29. 

MARCH  31. 

h    m      s 

s 

m       f        ft 

tt 

h    m      s 

s 

•      /      // 

tt 

0 

21  10    7.36 

2.2483 

-15  28  56.4 

+13.194 

0 

22  52  52.30 

2.0677 

-3  60  24.9 

+15  J» 

1 

21  12  22.09 

2.2428 

15  15  42.3 

13.274 

1 

22  54  55.69 

2.0658 

3  35    4.3 

15.347 

2 

21  14  36.60 

2.2378 

15    2  23.5 

13.853 

2 

22  56  58.94 

2.0631 

3  19  43.3 

15.3S3 

3 

21  16  50.60 

2.2328 

14  49    0.0 

13.431 

8 

22  59    2.06 

2.0609 

3    4  21.9 

15  jn 

4 

21  19    4.38 

2.2271 

14  35  31.8 

13.507 

4 

23    1    5.05 

2.0488 

2  49    0.1 

15  JH 

5 

21  21  17.85 

2.2210 

14  21  59.2 

13.581 

5 

23    3    7.92 

2.0468 

2  33  38.0 

15Jtt 

6 

21  23  31.01 

2.2168 

14    8  22.1 

13.653 

6 

23    5  10.67 

2.0448 

2  18  15.8 

15  jn 

7 

21  25  43.87 

2.2118 

13  54  40.8 

13.724 

7 

23    7  13.30 

2.0429 

2    2  53.5 

15^73 

8 

21  27  56.42 

2.2068 

13  40  55.2 

13.794 

8 

23    9  15.82 

2.0411 

1  47  31.1 

15J73 

9 

21  30    8.68 

2.2018 

13  27    5.5 

13.862 

9 

23  11  18.23 

2.0393 

1  32    8.8 

15.ri 

10 

21  32  20.64 

2.1968 

13  13  11.8 

13.028 

10 

23  13  20.54 

2.0377 

1  16  46.6 

UJffi 

11 

21  34  32.30 

2.1010 

12  59  14.1 

13.993 

11 

23  15  22.75 

2.0360 

1    1  24.7 

15.3S3 

12 

21  36  43.67 

2.1872 

12  45  12.6 

14.056 

12 

23  17  24.86 

2.0344 

0  46    3.1 

15.35: 

13 

21  38  54.76 

2.1826 

12  31    7.4 

14.118 

13 

23  19  26.88 

2.0330 

0  30  41.9 

15.3S0 

14 

21  41    5.57 

2.1778 

12  16  58.5 

14.178 

14 

23  21  28.82 

2.0317 

0  15  21.1 

15.343 

15 

21  43  16.10 

2.1732 

12    2  46.0 

14.238 

15 

23  23  30.68 

2.0303 

-0    0    0.8 

15.»3 

16 

21  45  26.35 

2.1686 

11  48  30.0 

14.294 

16 

23  25  32.46 

2.0291 

-M)  15  18.8 

15.321 

17 

21  47  36.33 

2.1641 

11  34  10.7 

14.349 

17 

23  27  34.17 

2.0279 

0  30  37.7 

15.309 

18 

21  49  46.04 

2.1607 

11  19  48.1 

14.403 

18 

23  29  35.81 

2.0268 

0  45  55.9 

15JSI 

19 

21  51  55.49 

2.1563 

11    5  22.3 

14.456 

19 

23  31  37.38 

2.0257 

1     1  13.2 

15.S1 

20 

21  54    4.67 

2.1500 

10  50  53.4 

14.508 

20 

23  33  38.89 

2.0248 

1  16  29.6 

15.a&5 

21 

21  56  13.60 

2.1468 

10  36  21.4 

14.558 

21 

23  35  40.35 

2.0238 

1  31  45.0 

1SJU& 

22 

21  58  22.28 

2.1426 

10  21  46.5 

14.605 

22 

23  37  41.75 

2.0229 

1  46  59.3 

15.229 

23 

22    0  30.71 
M 

2.1384 

ARCH 

-10    7    8.8 
30. 

+14.651 

23 

23  39  43.10 

A] 

2.0222 
PRIL  1 

+2    2  12.5 

■  • 

+i5.ao 

0 

22    2  38.89 

2.1343 

-  9  52  28.4 

+14.696 

0 

23  41  44.41 

2.0215 

+2  17  24.5 

+15.188 

1 

22    4  46.83 

2.1303 

9  37  45.3 

14.739 

1 

23  43  45.68 

2.0208 

2  32  35.1 

15.166 

2 

22    6  54.53 

2.1264 

9  22  59.7 

14.781 

2 

23  45  46.91 

2.0202 

2  47  44.4 

15.143 

3 

22    9    2.00 

2.1226 

9    8  11.6 

14.822 

3 

23  47  48.10 

2.0197 

3    2  52.3 

15.118 

4 

22  11    9.24 

2.1188 

8  53  21.1 

14.861 

4 

23  49  49.27 

2.0193 

3  17  58.6 

15.092 

5 

22  13  16.26 

2.1151 

8  38  28.3 

14.898 

5 

23  51  50.41 

2.0188 

3  33    3.3 

15.053 

6 

22  15  23.05 

2.1114 

8  23  33.3 

14.034 

6 

23  53  51.53 

2.0185 

3  48    6.4 

15.037 

7 

22  17  29.63 

2.1078 

8    8  36.2 

14.969 

7 

23  55  52.63 

2.0183 

4    3    7.7 

15.007 

8 

22  19  35.99 

2.1043 

7  53  87.0 

15.003 

8 

23  57  53.72 

2.0181 

4  18    7.2 

14.976 

9 

22  21  42.15 

2.1009 

7  38  35.9 

15.034 

9 

23  59  54.80 

2.0179 

4  33    4.8 

14.944 

10 

22  23  48.10 

2.0975 

7  23  32.9 

15.064 

10 

0    1  56.87 

2.0178 

4  48    0.5 

14.911 

11 

22  25  53.85 

2.0943 

7    8  28.2 

15.093 

11 

0    3  56.94 

2.0178 

5    2  54.1 

14.876 

12 

22  27  59.41 

2.0910 

6  53  21.8 

15.190 

12 

0    5  58.01 

2.0179 

5  17  45.6 

14.840 

13 

22  30    4.77 

2.0878 

6  38  13.8 

15.146 

13 

0    7  59.09 

2.0180 

5  32  34.9 

14.803 

14 

22  32    9.95 

2.0848 

6  23    4.3 

15.170 

14 

0  10    0.17 

2.0182 

5  47  22.0 

14.766 

15 

22  34  14.94 

2.0817 

6    7  53.4 

15.193 

15 

0  12    1.27 

2.0184 

6    2    6.8 

14.7r 

16 

22  36  19.75 

2.0788 

5  52  41.1 

15.215 

16 

0  14    2.38 

2.0187 

6  16  49.2 

14.687 

17 

22  38  24.39 

2.0750 

5  37  27.6 

15.234 

17 

0  16    3.51 

2.0191 

6  31  29.2 

14.645 

18 

22  40  28.86 

2.0731 

5  22  13.0 

15.253 

18 

0  18    4.67 

2.0196 

6  46    6.6 

14.602 

19 

22  42  33.16 

2.0703 

5    6  57.2 

15.272 

19 

0  20    5.85 

2.0199 

7    0  41.4 

14.56$ 

20 

22  44  37.29 

2.0676 

4  51  40.4 

15.288 

20 

0  22    7.06 

2.0204 

7  15  13.6 

14.513 

21 

22  46  41.27 

2.0651 

4  36  22.7 

15.302 

21 

0  24    8.30 

2.0210 

7  29  43.0 

14.467 

22 

22  48  45.10 

2.0625 

4  21    4.2 

15.315 

22 

0  26    9.58 

2.0217 

7  44    9.6 

14.419 

23 

22  50  48.77 

2.0600 

4    5  44.9 

15.328 

23 

0  28  10.90 

2.0223 

7  58  33.3 

14.371 

24 

22  52  52.30 

2.0577 

-  3  50  24.9 

+15J38 

24 

0  30  12.26 

2Jmi 

+8  12  54.1 

+14.322 
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Ri^t 


Var. 


Declination. 


Var. 


Hour. 


Right 
Ascension. 


Var. 


Declination. 


Var. 


APRIL  2. 


APRIL  4. 


h  m 
0  30 
0  32 
0  34 
0  36 
38 
40 
42 
44 
46 
48 
50 
52 
0  54 
0  56 

0  58 

1  0 
1  2 
I    4 


0 
0 
0 
0 
0 
0 
0 
0 


1 
1 
1 
1 
1 
1 


6 
8 
10 
12 
14 
17 


8 

12.26 

8 

2.oasi 

13.67 

3.0230 

15.13 

2.0048 

16.64 

2.0357 

18.21 

2.0367 

19.84 

3.0377 

21.53 

2.0288 

23.29 

3.0308 

25.11 

3.0310 

27.01 

3.0333 

28.98 

2.0335 

31.03 

3.0348 

33.15 

3.0361 

35.36 

3.0375 

37.65 

3.0389 

40.03 

3.0405 

42.51 

2.0421 

45.08 

2.0436 

47.74 

2.0452 

50.50 

2.0468 

53.36 

2.0485 

56.32 

2.0602 

59.38 

2.0620 

2.56 

2.0630 

ff 


+  8  12  54.1 
8  27  11.9 
8  41  26.6 

8  55  38.2 

9  9  46.6 
9  23  51.7 
9  37  53.4 
9  51  51.8 

10  5  46.7 
10  19  38.0 
10  33  25.8 

10  47    9.9 

11  0  50.3 
11  14  26.9 
11  27  59.6 
11  41  28.4 

11  54  53.2 

12  8  14.0 
12  21  30.6 
12  34  43.1 
12  47  51.4 

3  0  55.4 
3  13  55.0 
3  26  50.2 


1  19  5.85 
1  21  9.25 
1  23  12.76 
1  25  16.39 
1  27  20.13 
1  29  23.99 
1  31  27.98 
1  33  32.09 
1  35  36.32 
1  37  40.68 
1  39  45.17 
1  41  49.79 
1  43  54.54 
1  45  59.42 
1  48  4.44 
1  50  9.59 
1  52  14.88 
1  54  20.31 
1  56  25.88 

1  58  31.59 

2  0  37.44 
2  2  43.43 
2  4  49.56 
2  6  55.84 
2    9    2.26 

79790**- 


APRIL  3. 

2M68 
2M76 
2.0505 
2.0614 
2.0633 
2.0654 
2.0675 
2MM 
3.0716 
3.0738 
3.0750 
3.0781 
3.0603 
3.0625 
3.0848 
3.0870 
3.0693 
3.0017 
3.0040 
2.0063 
2.0087 
2.1010 
2.1034 
2.1058 
2.1083  + 
1916 i 


3  39  41.0 

3  52  27.2 

4  5  8.8 
4  17  45.8 
4  30  18.1 
4  42  45.6 

4  55    8.2 

5  7  26.0 
5  19  38.8 
5  31  46.7 
5  43  49.5 

5  55  47.2 

6  7  39.7 
6  19  27.0 
6  31  9.1 
6  42  45.8 

6  54  17.1 

7  5  43.0 
7  17  3.4 
7  28  18.3 
7  39  27.5 

7  50  31.1 

8  1  29.0 
8  12  21.2 
8  23    7.6 


+140122 
14.271 
14.310 
14.167 
14. U3 
14.057 
14.001 
13.044 
13.885 
13.826 
13.766 
13.704 
13.642 
13.578 
13.513 
13.447 
13.380 
13.312 
13.243 
13.173 
13.103 
13.030 
12.057 

+12J83 


+12.808 
12.733 
13.655 
13.578 
13.406 
12.418 
13.337 
13.255 
13.173 
13.060 
13.004 
11.018 
11.833 
11.745 
11.657 
11.567 
11.477 
11.386 
11.304 
11.201 
11.107 
11.013 
10.018 
10.833 

+10.734 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h  m  8 
2  9  2.26 
2  11  8.83 
2  13  15.54 
2  15  22.40 
2  17  29.40 
2  19  36.55 
2  21  43.85 
2  23  51.29 
2  25  58.88 
2  28  6.62 
2  30  14,50 
2  32  22.53 
2  34  30.71 
2  36  39.03 
2  38  47.50 
2  40  56.12 
2  43  4.88 
2  45  13.78 
2  47  22.83 
2  49  32.02 
2  51  41.35 
2  53  50.82 
2  56  0.13 
2  58  10.19 


8 

3.1063 
3.1107 
3.1131 
2.1155 
2.1170 
2.1204 
2.1228 
2.1253 
2.1278 
2.1302 
2.1320 
2.1351 
2.1375 
2.1300 
2.1424 
2.1448 
2.1472 
2.1406 
2.1520 
2.1543 
2.1567 
2.1590 
2.1614 
2.1638 


// 


+18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 

+22 


23  7.6 

33  48.1 

44  22.7 

54  51.4 
5  14.1 

15  30.8 
25  41.4 
35  45.8 

45  44.0 

55  36.0 
5  21.8 

15    1.2 

24  S4.2 

34  0.8 
43  21.0 
52  34.7 

1  41.8 
10  42.4 
19  36.3 
28  23.6 
37  4.2 
45  38.0 
54    5.1 

2  25.3 


+10.724 

10.626 

10.528 

10.428 

10.328 

10.228 

10.125 

10.022 

9.918 

9.815 

9.710 

9.603 

9.497 

9.390 

9.283 

9.173 

9.064 

8.954 

8.843 

8.733 

8.620 

8.508 

8.394 

+  8.279 


APRIL  5. 


0 

3    0  20.08 

2.1660 

+22  10  38.6 

+  8.165 

1 

3    2  30.11 

2.1683 

22  18  45.1 

8.050 

2 

3    4  40.27 

2.1705 

22  26  44.6 

7.934 

3 

3    6  50.57 

2.1728 

22  34  37.2 

7.818 

4 

3    9    1.00 

2.1749 

22  42  22.8 

7.701 

5 

3  11  11.56 

2.im 

22  50    1.3 

7.583 

6 

3  13  22.25 

2.1793 

22  57  32.8 

7.465 

7 

3  15  33.07 

2.1813 

23    4  57.1 

7.346 

8 

3  17  44.01 

2.1834 

23  12  14.3 

7.227 

9 

3  19  55.08 

3.1855 

23  19  24.3 

7.108 

10 

3  22    6.27 

3.1875 

23  26  27.2 

6.068 

11 

3  24  17.58 

3.1805 

23  33  22.8 

6.866 

12 

3  26  29.01 

3.1015 

23  40  11.1 

6.745 

13 

3  28  40.56 

3.1034 

23  46  52.2 

6.623 

14 

3  30  52.22 

3.1063 

23  53  25.9 

6.501 

15 

3  33    3.99 

3.1073 

23  59  52.3 

6.378 

16 

3  35  15.88 

3.1000 

24    6  11.3 

6.255 

17 

3  37  27.87 

3.3007 

24  12  22.9 

6.131 

18 

3  39  39.96 

3.3024 

24  18  27.0 

6.007 

19 

3  41  52.16 

3.3043 

24  24  23.7 

5.883 

20 

3  44    4.46 

3.3058 

24  30  13.0 

5.758 

21 

3  46  16.86 

3.2074 

24  35  54.7 

5.638 

22 

3  48  29.35 

2.2089 

24  41  28.9 

5.507 

23 

3  50  41.93 

2.2105 

24  46  55.5 

5.381 

24 

3  52  54.61 

2.2120 

+24  52  14.6 

+  5.255 
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GREENWICH  MEAN  TIME. 


aour. 

Riifht 

Var. 

Declination. 

Var. 

Uour. 

Right 
Ascension. 

Var. 
SSL 

Declination. 

Var. 
MM. 

APRIL  10. 

APRIL  12. 

h    m      8 

8 

9            1             ft 

ft 

h   m      8 

8 

•      /      ff          ft 

0 

7  23  36.58 

2.0008 

+23  26  55.2 

-  6.603 

0 

9    1     1.77 

1.0668 

+16  13  40.2 

-11.117 

1 

7  25  42.48 

2.0068 

23  20  10.4 

6.700 

1 

9    2  59.71 

1.0647 

16    2  30.9 

11.103 

2 

7  27  48.19 

2.0d&7 

23  13  19.3 

6.006 

2 

'    9    4  57.53 

1.0627 

15  51  17.1 

11.268 

3 

7  29  53.72 

2.0007 

23    6  21.8 

7.011 

3 

9    6  55.23 

1.0606 

15  39  58.7 

11.343 

4 

7  31  59.07 

2,0877 

22  59  18.0 

7.116 

4 

9    8  52.80 

1.0586 

15  28  35.9 

11.418 

S 

7  34    4.24 

2.0848 

22  52    7.9 

7.221 

5 

9  10  50.26 

1.0568 

15  17    8.6 

11.402 

e 

7  36    9.22 

2.0815 

22  44  51.5 

7.324 

6 

9  12  47.61 

1.0548 

15    5  36.9 

11.565 

7 

7  38  14.02 

2.0785 

22  37  29.0 

7.427 

7 

9  14  44.84 

1.0620 

14  54    0.8 

11.637 

8 

7  40  18.64 

2.0754 

22  30    0.3 

7.530 

8 

9  16  41.96 

1.0512 

14  42  20.5 

11.708 

9 

7  42  23.07 

2.0723 

22  22  25.4 

7.632 

9 

9  18  38.98 

1.0404 

14  30  35.8 

11.770 

10 

7  44  27.32 

2.0003 

22  14  44.5 

7.733 

10 

9  20  35.89 

1.0477 

14  18  47.0 

11.840 

11 

7  46  31.39 

2.0663 

22    6  57.5 

7.833 

11 

9  22  32.70 

1.0461 

14    6  53.9 

11.010 

n 

7  48  35.28 

2.0633 

21  59    4.5 

7.033 

12 

9  24  29.42 

1.0445 

13  54  56.7 

11.088 

13 

7  50  38.99 

2.0603 

21  51     5.5 

8.033 

13 

9  26  26.0i 

1.0429 

13  42  65.4 

12.056 

14 

7  52  42.51 

2.0572 

21  43    0.5 

8.133 

14 

9  28  22.67 

1.0414 

13  30  50.0 

12.123 

15 

7  54  45.85 

2.0542 

21  34  49.6 

8.231 

15 

9  30  19.01 

1.0399 

13  18  40.6 

12.190 

16 

7  56  49.01 

2.0612 

21  26  32.8 

8.328 

16 

9  32  15.36 

1.0385 

13    6  27.2 

12.257 

17 

7  58  51.99 

2.0483 

21  18  10.2 

8.425 

17 

9  34  11.63 

1.0373 

12  54    9.8 

12.323 

1& 

8    0  54.80 

2.0453 

21     9  41.8 

8.522 

18 

9  36    7.83 

1.0360 

12  41  48.6 

12.387 

19 

8    2  57.42 

2.0423 

21     1    7.6 

8.618 

19 

9  38    3.95 

1.0347 

12  29  23.4 

12.450 

20 

8    4  59.87 

2.0303 

20  52  27.7 

8.713 

20 

9  39  59.99 

1.0334 

12  16  54.6 

12.513 

21 

8    7    2.14 

2.0364 

20  43  42.1 

8.807 

21 

9  41  65.96 

1.0323 

12    4  21.8 

12.577 

S 

8    9    4.24 

2.0335 

20  34  50.9 

8.001 

22 

9  43  51.87 

1.0313 

11  51  45.3       12.638 

23 

8  11     6.16 
A 

2.0306 
PRIL 

+20  25  54.0 
11. 

■"■  8.094 

23 

9  45  47.71 
A] 

1.0903 
?RIL  1 

+11  39    6.2   -12.690 

5. 

8  13    7.91 

2.0278 

+20  16  51.6 

-  0.087 

0 

9  47  43.60 

1.0203 

+11  26  21.4 

-12-760 

8  15    9.49 

2.0248 

20    7  43.6 

0.179 

1 

9  49  39.23 

1.0383 

11  13  34.0 

12.810 

8  17  10.89 

2.0210 

19  58  30.1 

0.270 

2 

9  51  34.90 

1.4874 

11    0  43.1 

12.878 

1^  ^ 

8  19  12J2 

2.0102 

19  49  11.2 

0.361 

3 

9  53  30.52 

1.0267 

10  47  48.6 

12.037 

8  21  13.19 

2.0t64 

19  39  46.8 

0.451 

4 

9  55  26.10 

1.0260 

10  34  50.7 

12.99a 

8  23  14.09 

2.0137 

19  30  17.1 

0,540 

>  5 

9  57  21.64 

1.0353 

10  21  49.4 

la.osa 

8  25  14.83 

2:0100 

19  20  42.0 

0.629 

6 

9  59  17.14 

1.0247 

10    8  44.7 

13.107 

8  27  15.40 

2.«»1 

19  11     1.6 

0.718 

7. 

10    1  12.60 

1.0341 

9  65  36.6 

13.163 

8  29  15.80 

2.0054 

19   .1  15.9 

9.805 

8 

10    3    8.03 

1.0236 

9  42  25.2 

13^.217 

8  ai  16.05 

2.0028 

18  51  26.0 

9.892 

9 

10    5    3.43 

1:0231 

9  29  10.6 

13.270 

10 

8  38  16.14 

2.0002 

18  41  28.9 

9.078 

10 

10    6  58.80 

1.0228 

9  15  52.8 

13.323 

U 

8  35  16.07 

1.0076 

18  31  27.6 

10.063 

11 

10    8  54.16 

1.0225 

9    2  31.9 

13,375 

12 

8  37  15.85 

l.ttSO 

18  21  21.3 

10.148 

12 

10-  10  49.50 

li0223 

^49     7.8 

13.427 

13 

8  39  15.47 

1^0024 

18  11    9.9 

10.233 

13 

10  12  44.83 

1.0220 

.  8  35  40.7 

13.477 

14 

8  41  14.94 

1.0800 

18    0  53.4 

10.817 

14 

10  14  40.14 

1.0218 

8i22  10.6 

13,527 
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4.627 
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14 
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15 
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15 
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16 

2  26  30.46 
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16 
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17 
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17 
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18 
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18 
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19 
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21 
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22 
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22 
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23 
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23 
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r 
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24 
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24 
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2 
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3 
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14.848 

3 
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6    9  29.5 
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4 
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5  21  21.1 
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4 
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6  23  37.2 
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5 
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2.0418 
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6 
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7 
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7 
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8 
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0  20  27.56 

1J706 
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2.0318 
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9 
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1.9711 
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10 
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11 
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12 
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2.0225 
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12 
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2.0196 
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13 
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14 
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2.0063 

1  52  47.2 

14.897 
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21 

23  11  15.  W 

1.0993 

1    8    7.5 

14.876 
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22 
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1 
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2 
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2 
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3 
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3 
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4 
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1.9859 
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4 
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1.9923 
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5 
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5 
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13.834 

6 
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6 
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1.9058 
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7 
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14.733 

7 
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12  26  59.6 

13.696 

8 

23  33    8.26 
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1  34  44.1 

14.714 

8 
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12  39 .39.5 
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9 
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1.9788 
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14.604 

9 
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12.507 
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12.500 
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11 
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13 
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14 
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1.9736 
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14.573 

14 
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2.0114 
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13.225 

16 
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1.0728 
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14.547 

15 
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2.0136 
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16 

23  48  56.57 

1.9721 

3  31  42.8 
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16 
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17 
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21 
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22 
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22 
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23 
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23 
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GREENWICH  MEAN  TIME. 
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2.1715 

23  23  58.4 

6.633 

2 

1  44  21.«2 

24)400 

16  15  36.9 
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10.901 

7 

3  36  25.09 

2.1858 

24    1  39.5 

5.925 

8 

1  56  39.14 

2.0659 

17  22    1.4 

10.815 

8 

3  38  36.30 

2.1880 

24    7  31.4 

5.805 

9 

1  58  42.58 

2.0587 

17  32  47.7 

10.728 

9 

3  40  47.65 

2.1908 

24  13  16.1 

5.685 

10 

2    0  46.18 

2J(»li 

17  43  28.8 

10.641 

10 

3  42  59.13 

2.1928 

24  18  63.6 

5.564 

11 

2    2  49.95 

2.0643 

17  54    4.6 

10.553 

11 

o  45  10.73 

2.1944 

24  24  23.8 

5.443 

12 

2    4  53.89 

2.0671 

18    4  35.1 

10.464 

12 

3  47  22.46 

2.1965 

24  29  46.7 

5.321 

13 

2    6  58.00 

2.0606 

18  15    0.3 

10.374 

13 

3  49  34.31 

2.1965 

24  36    2.3 

5.198 

U 

2    9    2.27 

2.0726 

18  25  20.0 

10.283 

14 

3  51  46.28 

2.2004 

24  40  10.5 

5.076 

15 

2  11    6.71 

2.0756 

18  35  34.3 

10.193 

15 

3  53  58.36 

2.2023 

24  45  11.4 

4.953 

16 

2  13  11 .33 

2.0784 

18  45  43.1 

10.100 

16 

3  56  10.56 

2.2042 

24  50    4.8 

4.828 

17 

2  15  16.12 

2.0813 

18  55  46.3 

10.007 

17 

3  58  22.86 

2.2059 

24  54  50.8 

4.704 

18 

2  17  21.08 

2.0842 

19    5  43.9 

9.913 

18 

4    0  35.27 

2.2077 

24  69  29.3 

4.579 

19 

2  19  26.22 

24)871 

19  15  35.9 

9.818 

19 

4    2  47.78 

2.2098 

26    4    0.3 

4.455 

20 

2  21  31.53 

2.0000 

19  25  22.1 

9.723 

20 

4    5    0.39 

2.2110 

25    8  23.9 

4.330 

21 

2  23  37.02 

2.0920 

19  35    2.6 

9.627 

21 

4    7  13.10 

2.2125 

25  12  39.9 

4.204 

22 

2  25  42.68 

2.0058 

19  44  37.3 

9.530 

22 

4    9  25.89 

2.2139 

25  16  48.4 

4.078 

23 

2  27  48.52 

2.0088 

+19  54    6.2 

•1-  9.432 

23 

4  11  38.77 

2.2154 

+25  20  49.3 

+3.953 

< 

HAY  21 

». 

1^ 

[AY  31 

* 

0 

2  29  54.53 

2.1017 

+20    3  29.1 

+  9.833 

0 

4  13  51.74 

2.8168 

+26  24  42.7 

+3.826 

1 

2  82    0.72 

2.1046 

20  12  46.1 

9.234 

1 

4  16    4.79 

2.2181 

25  23  28.4 

3.698 

2 

2  34    7.08 

2.1076 

20  21  57.2 

9.134 

2 

4  18  17.91 

2.2198 

25  32    6.5 

3.572 

3 

2  36  13.62 

9.1106 

20  31    2.2 

9.033 

3 

4  20  31.11 

2.9205 

25  86  37  i) 

3.444 

4 

2  38  20.34 

2.1134 

20  40    1.1 

8.931 

4 

4  22  44.37 

2.2216 

25  38  69.8 

3.317 

5 

2  40  27.28 

2.1168 

20  48  53.9 

8.829 

5 

4  24  57.70 

2.2227 

26  42  16.0 

3489 

6 

2  42  34.30 

2.1108 

20  57  40.6 

8.726 

6 

4  27  11.09 

2.2236 

25  46  22.5 

3.060 

7 

2  44  41.54 

2.1221 

21    6  21.0 

8.622 

7 

4  29  24.53 

2.2245 

26  48  22.2 

2.931 

8 

2  46  48.95 

2.1250 

21  14  55.2 

8.518 

8 

4  31  88.03 

2.8254 

25  61  14.2 

2.803 

9 

2  48  56.54 

2.1279 

21  23  23.1 

8.412 

9 

4  33  51.58 

3J»62 

25  53  58.6 

2.675 

10 

2  51    4.30 

2.1308 

21  31  44.6 

8.306 

10 

4  36    5.17 

2.2268 

25  66  36.2 

2.545 

11 

2  53  12.23 

2.1837 

21  39  59.8 

8.199 

11 

4  38  18.80 

2J»74 

25  69    4.0 

2.416 

12 

2  55  20.34 

2.1866 

21  48    8.5 

8.091 

12 

4  40  32.46 

2J22dO 

26    1  25.1 

2.287 

13 

2  57  28.62 

2.1803 

21  56  10.7 

7.983 

13 

4  42  46.16 

2.2285 

26    3  38.4 

2.157 

U 

2  59  37.06 

2.1421 

22    4    6.5 

7.875 

14 

4  44  59.88 

2.2288 

26    6  43.9 

24^28 

15 

3    1  45.67 

2.1449 

22  11  56.7 

7.765 

15 

4  47  18.62 

2.2292 

26    7  41.7 

1.898 

16 

3    3  54.45 

2.1478 

22  19  38.3 

7.655 

16 

4  49  27.38 

2.2295 

26    9  31.7 

1.768 

17 

3    6    3.40 

2.1505 

22  27  14.3 

7.544 

17 

4  51  41.16 

2.2297 

26  11  13.9 

1.638 

18 

3    8  12.51 

2.1532 

22  84  43.6 

7.432 

18 

4  53  54.94 

2.2298 

26  12  48.3 

1.508 

19 

3  10  21.78 

2.1569 

22  42    6.1 

7.319 

19 

4  56    8.73 

2.2296 

26  14  14.9 

1.378 

20 

3  12  31.22 

2.1586 

22  49  21.9 

7.208 

20 

4  58  22.52 

2.2296 

26  15  33.7 

1.248 

21 

3  14  40.81 

2.1612 

22  56  31.0 

7.094 

21 

5    0  36.30 

2.2297 

26  16  44.7 

1.118 

22 

3  16  50.56 

2.1638 

23    3  33.2 

6.979 

22 

5    2  50.08 

2.2295 

26  17  47.9 

0.9^ 

23 

3  19    0.47 

2.1064 

23  10  28.5 

6.864 

23 

5    5    3.84 

2.2298 

26  18  48.3 

0.858 

24 

3  21  10.53 

2.M90 

+23  17  16.9 

+  6.749 

24 

5    7  17.59 

2.2289 

+26  19  30.9 

+0.728 

64 


MOON,  1916. 

GREENWICH  MEAN  TIME. 


Hour. 


Asccmskni. 


Var. 


DeclinatloQ. 


Var. 


Hour. 


Right 
Asoenskm. 


Var. 


DecUnatioo. 


Var. 


0 

1 

2 
8 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


JUNE  1. 


h   m      8 

a 

6    7  17.69 

2.7289 

6    9  31.31 

2.2285 

5  11  45.01 

2.2280 

5  13  58.67 

3.2274 

5  16  12.30 

3.2968 

5  18  25.89 

3.2262 

5  20  39.44 

3.2263 

5  22  52.93 

2.2244 

5  25    6.37 

2.2235 

5  27  19.76 

2.2225 

5  29  33.07 

2.2214 

5  31  46.32 

2.2208 

6  33  59.51 

2.2102 

5  36  12.62 

2.2178 

5  38  25.66 

2.2164 

5  40  38.59 

2.2140 

5  42  51 .44 

2.2135 

5  45    4.21 

2.2120 

5  47  16.88 

2.2103 

5  49  29.44 

2.2085 

5  51  il.90 

2.2068 

5  53  54.25 

2.2040 

5  56    6.49 

2.2031 

5  58  18.62 

3.2011 

// 


+26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

+26 


19  30.9 

20  10.7 

20  42.7 

21  7.0 
21  23.5 
21  32.2 
21  33.1 
21  26.3 
21  11.8 
20  49.5 
20  19.6 
19  41.8 
18  56.4 
18  S.3 
17  2.6 
16  54.0 
14  37.9 
13  14.2 
11  42.9 
10  4.0 

8  17.5 

6  23.6 

4  21.9 

2  12.8 


JUNE  2. 


0 

6    0  30.62 

2.1900 

+26  69  66.2 

1 

6    2  42.50 

2.1960 

25  57  32.2 

2 

6    4  64.25 

2.1948 

26  66    0.7 

3 

6    7    5.87 

3.1926 

26  52  21.8 

4 

6    9  17.36 

2.1903 

26  49  35.6 

5 

6  11  28.71 

2.1879 

25  46  42.0 

6 

6  13  39.91 

2.1855 

25  43  41.0 

7 

6  16  60.97 

2.1831 

26  40  32.7 

8 

6  18    1.88 

2.1806 

26  37  17.2 

9 

6  20  12.64 

2.1780 

26  33  64.4 

10 

6  22  23.24 

2.1754 

26  30  24.3 

11 

6  24  33.69 

2.1728 

26  26  47.1 

12 

6  26  43.97 

2.1700 

25  23    2.7 

13 

6  28  54.09 

2.1673 

25  19  11.2 

14 

6  31    4.04 

2.1644 

26  15  12.6 

15 

6  33  13.82 

2.1616 

26  11    6.9 

16 

6  36  23.43 

2.1588 

26    6  61.2 

17 

6  37  32.87 

2.1558 

26    2  34.6 

18 

6  39  42.12 

2.1528 

24  58    7.8 

19 

6  41  61.20 

2.1498 

24  63  34.2 

20 

6  44    0.09 

2.1467 

24  48  53.7 

21 

6  46    8.80 

2.1436 

24  14    6.3 

22 

6  48  17.32 

2.1404 

24  39  12.1 

23 

6  50  25.65 

2.1372 

24  34  11.1 

24 

6  62  33.78 

2.1339 

+24  29    3.3 

ft 

+0.738 
0.598 
0.460 
0.840 
0.210 

+0.060 

-0.040 
0.178 
0.307 
0.436 
0.564 
0.608 
0.831 
0.949 
1.078 
1.205 
1.332 
1.458 
1.585 
1.712 
1.838 
1.963 
2.089 

-2.214 

-2.838 
2.463 
2.567 
2.709 
2.832 
2.055 
8.078 
8.198 
8.319 
3.441 
3.561 
3.680 
3.799 
3.918 
4.036 
4.158 
4.270 
4.387 
4.503 
4.618 
4.733 
4.847 
4.960 
5.073 

-5.186 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h  m   8 
6  62  33.78 
6  64  41.72 
6  66  49.47 

6  68  67.02 

7  1  4.86 
7  3  11.61 
7  6  18.46 
7  7  26.19 
7  9  31.72 
7  11  38.04 
7  13  44.16 
7  15  60.06 
7  17  65.75 
7  20  1.23 
7  22  6.50 
7  24  11.56 
7  26  16.39 
7  28  21.01 
7  30  26.42 
7  32  29.61 
7  34  83.68 
7  36  37.34 
7  88  40.88 
7  40  44.20 


JUNE  3. 

8 

3.1880    +24 

3.1808  24 

3.137S  24 

3.1341  24 

3.1306  24 

8.1174  24 

3.1140  23 

3.iioe  23 

3.1071  23 

2.1036  23 

2.1002  23 

2.0967  23 

2.0931  28 

2.0696  23 

2.0660  23 

2.0824  22 

2.0788  22 

3.0758  22 

3.0717  22 

3.0680  22 

3.0644  22 

3.0606  22 

3.0673  22 
3.0586    +22 

JUNE  4. 


ft 


29  SJS 
23  48.8 
18  27.6 
12  69.8 
7  25.4 
1  44.4 
66  66.9 
60    2.9 

44  2.6 

37  65.6 
31  42.4 
25  22.8 
18  57.0 
12  24.9 

5  46.6 
69  2.2 
62  11.6 

45  15.0 

38  12.4 
31  3.7 
23  49.1 
16  28.6 

9    2.1 
1  29.9 


7  42 
7  44 
7  46 


7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 


48 
60 
62 
66 
67 
69 
1 
3 
6 
7 
9 
8  11 
8  13 
8  16 
8  17 
8  19 
8  21 
8  23 
8  26 
8  27 
8  28 
8  30 


47.81 

60.20 

62.87 

66.32 

67.66 

69.67 

1.87 

2.96 

4.33 

6.48 

6.42 

7.16 

7.66 

7.96 

8.06 

7.93 

7.80 

7.07 

6.33 

6.38 

4.23 

2.87 

1.32 

69.67 

57.62 


3.0800 
3.0468 
3.0437 
3.0300 
2.0854 
2MiS 
3.0383 
3.0847 
2.0210 
2.0174 
3.0139 
3.0103 
9.0068 
3.0038 
1 .  VVOo 
1.9963 
1.9928 
1.9894 
1.9650 
1.9825 
1.9791 
1.9758 
1.9725 
1.9602 
1.9068 


+21  63  51.9 
21  46  8.1 
21  38  18.7 
21  80  23.6 
21  22  22.9 
21  14  16.6 
21  6  4.9 
20  57  47.6 
20  49  24.9 
20  40  66.8 
20  32  23.4 
20  23  44.7 
20  15  0.7 
20  6  11.4 
19  67  17.0 
19  48  17.6 
19  39  12.9 
19  80  3.3 
19  20  48.6 
19  11  29.0 
19  2  4.6 
18  62  36.1 
18  43  0.9 
18  83  22.0 

+18  23  38.8 


5.4M 
5J1S 
5J28 
5.7S 
SJM 

6.061 
6.168 
6Ji3 
6J78 
6.iS3 

6m: 

6J» 

6.7n 

6.S33 
6.683 

7. aw 

7.1fi 
7.3C 
7  JK 

7.488 

-7.se 

-7JB 

7.77T 
7.871 

sjm 

8.1SD 
8J42 

8.3S3 
8.tiS 
8.513 
8.601 
8.689 
8.778 

ijm 

8.949 
9X04 
9.11^ 
9J03 
9.SS6 
9J8S 
9.449 
9.530 
9.6» 

9.m 

-9.W8 


MOON,  1916. 


65 


GREENWICH  MEAN  TIME. 


Hoar. 

Right 
AsMosion. 

Var. 
Hta. 

Declination. 

Var. 

Hour. 

Right 
Ascension. 

Var. 
Hin. 

Declination. 

Var. 
Hto. 

JUNE  5. 

JUNE  7. 

1 

h    m      8 

s 

•      /      // 

// 

h   m      s 

s 

•      1      tt 

ft 

0 

8  30  57.62 

1.9058 

+18  23  38.3 

-0.768 

0 

10    2  18.18 

1.8591 

+9  17  37.8 

-12.720 

1 

8  32  55.47 

1.9626 

18  13  49.9 

0.845 

1 

10    4    9.70 

1.8582 

9    4  53.2 

12.766 

2 

8  34  53.13 

1.0604 

18    3  56.9 

0.023 

2 

10    6    1.16 

1.8573 

8  52    6.0 

12.800 

3 

8  36  50.60 

1.0563 

17  53  59.2 

0.000 

3 

10    7  52.68 

1.8567 

8  39  16.1 

12.853 

4 

8  38  47.88 

1.0531 

17  43  57.0 

10.074 

4 

10    9  43.96 

1.8560 

8  26  23.6 

12.806 

5 

8  40  44.97 

1.0500 

17  33  50.3 

10.140 

5 

10  11  36.30 

1.8553 

8  13  28.6 

12.038 

6 

8  42  41.88 

1.9460 

17  23  39.1 

10.223 

6 

10  13  26.60 

1.8548 

8    0  31.0 

12.080 

7 

8  44  38.60 

1.0438 

17  13  23.6 

10.208 

7 

10  16  17.87 

1.8543 

7  47  31.0 

13.021 

8 

8  46  35.14 

1.9408 

17    3    3.4 

10.371 

8 

10  17    9.12 

1.8539 

7  34  28.5 

13.062 

9 

8  48  31.49 

1.0378 

16  52  39.0 

10.443 

9 

10  19    0.34 

1.8535 

7  21  23.6 

13.102 

10 

8  50  27.67 

1.0340 

16  42  10.3 

10.513 

10 

10  20  51.54 

1.8533 

7    8  16.3 

13.141 

11 

8  52  23.68 

1.9320 

16  31  37.4 

10.584 

11 

10  22  42.73 

1.8531 

6  56    6.7 

13.178 

12 

8  54  19.51 

1.0201 

16  21    0.2 

10.655 

12 

10  24  33.91 

1.8529 

6  41  54.9 

13.216 

13 

8  56  15.17 

1.0263 

16  10  18.8 

10.724 

13 

10  26  26.08 

1.8528 

6  28  40.8 

13.258 

14 

8  58  10.67 

1.0236 

15  59  33.3 

10.703 

14 

10  28  16.26 

1.8528 

6  15  24.5 

13.280 

15 

9    0     6.00 

1.0208 

15  48  43.7 

10.860 

15 

10  30    -.42 

1.8529 

6    2    6.1 

13.326 

16 

9    2     1.17 

1 .0181 

15  37  50.1 

10.028 

16 

10  31  68.60 

1.8531 

5  48  46.5 

13.360 

17' 

9    3  56.17 

1.0154 

15  26  52.4 

10.094 

17 

10  33  49.79 

1.8533 

5  35  22.9 

13.304 

18 

9    5  51.02 

1.0128 

15  15  50.8 

11.060 

18 

10  36  41.00 

1.8537 

5  21  58.2 

13.428 

19 

9    7  45.71 

1.0103 

15    4  46.2 

11.125 

19 

10  37  32.23 

1.8540 

6    8  31.5 

13.462 

20 

9    9  40.25 

1.0078 

14  53  36.8 

11.180 

20 

10  39  23.48 

1.8544 

4  65    2.8 

13.403 

21 

9  11  34.65 

1.0054 

14  42  22.6 

11.253 

21 

10  41  14.76 

1.8550 

4  41  32.3 

13.524 

22 

9  13  28.90 

1.0020 

14  31    5.4 

11.317 

22 

10  43    6.08 

1.8556 

4  27  59.9 

13.555 

23 

9  15  23.00 

1.0005 

lUNE  ( 

+14  19  44.5 
5. 

-11.370 

23 

10  44  57.43 

Jl 

1.8562 

[JNE  8. 

+4  14  25.7 

-13.586 

0 

9  17  16.96 

1.8082 

+14    8  19.9 

-11.441 

0 

10  46  48.82 

1.8569 

+4    0  49.7 

-13.614 

1 

9  19  10.78 

1.8050 

13  56  51.6 

11.502 

1 

10  48  40.26 

1.8578 

3  47  12,0 

13.643 

2 

9  21    4.47 

1.8938 

13  46  19.7 

11.562 

2 

10  50  31.75 

1.8587 

3  33  32.5 

13.672 

3 

9  22  58.03 

1.8916 

13  33  44.2 

11.622 

3 

10  52  23.30 

1.8597 

3  19  61.4 

13.608 

4 

9  24  51.46 

X  aOOV^ 

13  22    5.1 

11.681 

4 

10  64  14.91 

1.8607 

3    6    8.7 

13.725 

5 

9  26  44.76 

1.8873 

13  10  22.5 

11.730 

5 

10  56    6.68 

1.8618 

2  52  24.4 

13.752 

6 

9  28  37.94 

1.8853 

12  58  36.4 

11.707 

6 

10  57  58.32 

1.8630 

2  38  38.6 

13.777 

7 

9  30  31.00 

1.8834 

12  46  46.9 

11.853 

7 

10  59  50.14 

1.8643 

2  24  51.2 

13.800 

8 

9  32  23.95 

1.8815 

12  34  54.0 

11.010 

8 

11     1  42.03 

1.8656 

2  11    2.6 

13.823 

9 

9  34  16.78 

1.8706 

12  22  67.7 

11.066 

9 

11    3  34.01 

1.8670 

1  57  12.4 

13.847 

10 

9  36    9.50 

1.8778 

12  10  58.1 

12.021 

10 

11     6  26.07 

1.8685 

1  43  20.9 

13.800 

U 

9  38    2.12 

1.8762 

11  58  55.2 

12.075 

11 

11     7  18.23 

1.8702 

1  29  28.1 

13.801 

12 

9  39  54.64 

1.8745 

11  46  49.1 

12.128 

12 

11    9  10.49 

1.8718 

1  15  34.0 

13.012 

13 

9  41  47.06 

1.8720 

11  34  39.8 

12.181 

13 

11  11    2.86 

1.8736 

1    1  38.7 

13.031 

14 

9  43  39.39 

1.8713 

11  22  27.4 

12.233 

14 

11  12  56.82 

1.8754 

0  47  42.3 

13.050 

15 

9  45  31.62 

1.8698 

11  10  11.8 

12.286 

15 

11  14  47.90 

1.8773 

0  33  44.7 

13.008 

16 

9  47  23.76 

1.8683 

10  57  53.1 

12.337 

16 

11  16  40.69 

1.8793 

0  19  46.1 

13.985 

17 

9  49  15.82 

1.8670 

10  46  31.4 

12.387 

17 

11  18  33.41 

1.8813 

+0    5  46.5 

14.003 

18 

9  61    7.80 

1.8857 

10  33    6.7 

12.436 

18 

11  20  26.36 

1.8835 

-0    8  14.2 

14.019 

19 

9  52  59.70 

1.8644 

10  20  39.1 

12.485 

19 

11  22  19.43 

1.8858 

0  22  16.8 

14.033 

20 

9  54  51.53 

1.8633 

10    8    8.6 

12.534 

20 

11  24  12.64 

1.8880 

0  36  18.2 

14.047 

21 

9  56  43.29 

1.8621 

9  56  35.0 

12.582 

21 

11  26    6.99 

1.8904 

0  60  21.4 

14.061 

22 

9  58  34.98 

1.8610 

9  42  68.7 

12.628 

22 

11  27  59.49 

1.8929 

1    4  25.6 

14.074 

23 

10    0  26.61 

1.8600 

9  30  19.6 

12.674 

23 

11  29  53.14 

1.8955 

1  18  30.3 

14.086 

24 

10    2  18.18 
79790**— 

1.8501 
1916 

+  9  17  37.8 
-5 

-12.720 

24 

11  31  46.95 

1.8082 

-1  32  35.8 

-14.007 

66 


MOON,  1916. 

GREENWICH  MEAN  TIME. 


Hour. 


/ 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


DecUnatioiL 


Var. 
per 


h  m 
11  31 
11  33 
11  35 
11  37 
11  39 
11  41 
11  43 
11  45 
11  47 
11  48 
11  50 
11  52 
11  54 
11  56 

11  58 

12  0 


12 
12 
12 
12 


2 
4 
6 

8 


12  10 
12  12 
12  14 
12  16 


8 

46.95 
40.92 
35.06 
29.37 
23.85 
18.52 
13.37 
8.42 
3.66 
59.10 
54.75 
50.61 
46.69 
43.00 
39.53 
36.29 
33.29 
30.54 
28.04 
25.79 
23.80 
22.08 
20.63 
19.45 


JUNE  9 

8 

1.8082 
1.9000 
1.0038 
1.0066 
1.0006 
1.9127 
1.0158 
1.0101 
1.0223 
1.02S8 
1.0203 
1.0328 
1.0366 
1.0403 
1.0441 
1.0480 
1.0521 
1.0663 
1.0604 
1.0647 
1.0601 
1.0736 
1.0781 
1.0827 

JUNE  10. 


// 


1  32  35.8 

1  46  41.9 

2  0  48.6 
2  14  55.8 
2  29  3.5 
2  43  11.6 

2  57  20.0 

3  11  28.8 
3  25  37.8 
3  39  47.1 

3  53  56.5 

4  8  5.9 
4  22  15.4 
4  36  24.9 

4  50  34.3 

5  4  43.5 
5  18  52.5 
5  33    1.2 

5  47    9.6 

6  1  17.7 
6  15  25.3 
6  29  32.3 
6  43  38.8 
6  57  44.7 


12  18  18.55 

1.0874 

-  7  11  49.8 

12  20  17.94 

1.0023 

7  25  54.1 

12  22  17.62 

1.9071 

7  39  57.6 

12  24  17.59 

2.0021 

7  54    0.1 

12  26  17.87 

2.0072 

8    8    1.7 

12  28  18.45 
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-13.282 

24 

12    3  49.84 

1.9103 

-5  36    2.0 

^nsit 
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MEAN  TIME. 

,.r. 

..^.     fl 

DacimUbn. 

V»r. 

£:. 

JULY  9 

.     .      ,. 

13  4L     e.89     a 

1741 

-16    9  38,5 

-i2.m 

13  43  17.58     1 

1819 

16  21  44.2 

I3.0«l 

13  45  28.72     a 

ISM 

16  33  45.8 

11  .M3 

13  47  40.31     J 

1S70 

16  45  43.3 

11.K3 

13  49  52.36     I 

IMS 

16  67  36-5 

11. 8M 

13  52    4.86     1 

1133 

17    9  25.3 

11.777 

13  54  17.83     a 

I200 

17  21    9.7 

11.703 

13  56  31.26     1 

a277 

17  32  49.6 

11 .sat 

13  58  45.15     2 

ssfi 

17  44  24.8 

11  .M7 

14    0  59.52     1 

2435 

17  55  55.2 

11.4S7 

14    3  14.37     a 

a5i4 

18    7  20.8 

11. »t 

14    5  29.69     1 

ansa 

18  18  41.4 

11.301 

14     7  45.49     1 

3674 

18  29  57.0 

11.217 

14  10    1,78     a 

27SS 

18  41     7.4 

■>.■» 

14  12  18.55     a 

3S3t 

18  62  12.6 

14  14  35.81     a 

»18 

19    3  12.4 

10  .Ml 

14  l(i  53.57      a 

3001 

19  14    6.7 

10.859 

14  19  11.82     a 

ins3 

19  24  55.5 

10. 7M 

14  21  30.57     a 

3in; 

19  35  38.6 

10.070 

14  23  49.82     2 

32W 

19  46  I5,B 

10.173 

14  26    9-56     2 

3333 

19  56  47.4 

10.474 

14  28  29.81     a 

3417 

20    7  12.8 

10.373 

2 

U  30  50,56     2 

ZMO 

20  17  32.2 

10.171 

3 

14  33  11.81     2 
JUL 

Y  10 

-20  27  45.4 

-10.187 

a 

14  35  33.58     i 

3071 

-20  37  52.2 

-10,080 

1 

14  37  55.86     2 

37M 

20  47  52.6 

B.9M 

2 

14  40  18.64     2 

38311 

20  57  46.5 

0.843 

3 

14  42  41-93     2 

3«H 

21     7  33.7 

9-731 

4 

14  45    5,73     1 

4010 

21  17  14.2 

0-818 

5 

14  47  30.05     2 

40M 

21  26  47.8 

9-503 

6 

14  49  54,88     2 

41S1 

21  36  14.4 

9-3H 

7 

14  52  20.22     2 

42M 

21  45  33.9 

9-305 

B 

14  54  46.07     2 

*3il 

21  64  46.2 

9-144 

9 

14  57  12.43     a 

4«IS 

22    3  51.2 

9-oai 

0 

14  5»  39-30     a 

4521 

22  12  48.7 

R.8M 

I 

15    2     6.68     a 

4«0« 

22  21  38.7 

8.770 

i 

15    4  34-57     2 

4691 

22  30  21.1 

8 -MI 

3 

15    7     2-97     2 

47-S 

22  38  55.7 

8-511 

4 

15    9  31.87     1 

22  47  22.4 

8.37S 

5 

16  12     1.28  1  2 

4M4 

22  55  41,1 

8.244 

6 

15  14  31.20     2 

stm 

23    3  61,7 

8.10S 

7 

15  17     1.61     2 

1110 

23  11  54.1 

7.971 

S 

19  19  32.52     2 

5193 

23  19  48.2 

7.831 

9 

15  22    3.93     2 

5277 

23  27  33-8 

7.038 

D 

15  24  :i5.84     2 

53,'^8 

23  35  10.8 

T.J4» 

i 

15  27    «-23     2 

K*X» 

23  42  39-2 

7.400 

3 

15  29  41,11      2 

■iS20 

23  49  68,8 

-.m 

3 

15  32  L4,47  i  2 

saov 

\   t.•,'i^\     '^% 

\':^ 

4 

15  34  48.a2  \ 

.»%i 

\-i\   \  w; 
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GREENWICH  MEAN  TIME. 


lour. 

Right 
Ascension. 

V«r. 

SSL 

DecUnatioa. 

Var. 

Hour. 

Right 
Ascension. 

Var. 

Declination. 

Var. 
iSto. 

JULY  15. 

JULY  17 

• 

h   m      8 

8 

•      /      /# 

n 

h   m      8 

8 

•      /      // 

It 

0 

19  56  16.23 

2.6100 

-20  57    7.1 

+10.790 

0 

21  53  21.11 

2.2751 

-10  10  41.5 

+15.303 

1 

19  58  52.68 

2.0040 

20  46  15.3 

10.936 

1 

21  55  37.43 

2.3601 

9  55  22.1 

15.343 

2 

20    1  28.71 

2.6070 

20  35  14.8 

11.080 

2 

21  57  53.40 

3.3633 

9  40    0.3 

16.383 

3 

20    4    4.32 

2.5000 

20  24    5.7 

11.321 

3 

22    0    9.01 

3.3573 

9  24  36.1 

15.433 

4 

20    6  39.51 

3.M«0 

20  12  48.3 

11.350 

4 

22    2  24.26 

3.3513 

9    9    9.7 

16.457 

5 

20    9  14.28 

3.6758 

20    1  22.6 

11.407 

5 

22    4  39.17 

3.3457 

8  53  41.3 

15.400 

6 

20  11  48.61 

2.5«87 

19  49  48.7 

11.633 

6 

22    6  53.74 

3.3400 

8  38  10.9 

15.523 

7 

20  14  22.52 

3JM15 

19  38    6.8 

11.764 

7 

22    9    7.97 

3.3344 

8  22  38.5 

15.554 

8 

20  16  55.99 

3.5543 

19  26  17.0 

11.894 

8 

22  11  21.87 

3.3389 

8    7    4.4 

15.582 

9 

20  19  29.03 

3.5470 

19  14  19.5 

13.023 

9 

22  13  35.44 

3.2335 

7  51  28.7 

16.608 

10 

20  22     1.63 

3.5308 

19    2  14.3 

13.149 

10 

22  15  48.69 

3.3183 

7  35  51.5 

16.633 

11 

20  24  33.80 

3.5S34 

18  50    1.6 

13.373 

11 

22  18    1.62 

3.3138 

7  20  12.8 

15.655 

12 

20  27     5.52 

3.5250 

18  37  41.6 

13.394 

12 

22  20  14.23 

3.3076 

7    4  32.9 

15.676 

13 

20  29  36.80 

3.5178 

18  25  14.3 

13.514 

13 

22  22  26.53 

3.2025 

6  48  61.7 

15.605 

14 

20  32     7.65 

3.5105 

18  12  39.9 

13.631 

14 

22  24  38.53 

2.1075 

6  33    9.5 

15.713 

15 

20  34  38.06 

3.6031 

17  59  58.6 

13.745 

15 

22  26  50.23 

2.1926 

6  17  26.2 

15.720 

16 

20  37     8.02 

3.4857 

17  47  10.5 

13.858 

16 

22  29    1.64 

2.1877 

6    1  42.0 

15.743 

17 

20  39  37.54 

3.4883 

17  34  15.6 

13.969 

17 

22  31  12.75 

2.1828 

5  45  57.1 

15.754 

18 

20  42     6.62 

3.4810 

17  21  14.2 

13.077 

18 

22  33  23.58 

2.1782 

5  30  11.5 

15.766 

19 

20  44  35.26 

3.4736 

17    8    6.4 

13.183 

19 

22  35  34.13 

2.1735 

5  14  25.2 

15.775 

20 

20  47    3.45 

3.4683 

16  54  52.3 

13.387 

20 

22  37  44.40 

2.1680 

4  58  38.5 

16.782 

21 

20  49  31.21 

3.4600 

16  41  32.0 

13.388 

21 

22  39  54.40 

3.1645 

4  42  51.4 

15.788 

22  ,  20  51  58.53 

3.4517 

16  28    5.7 

13.488 

22 

22  42    4.14 

3.1601 

4  27    4.0 

15.703 

23  •  20  54  25.41 

J 

3.4443 

ULY  1 

-16  14  33.5 
6. 

+13.584 

23 

22  44  13.61 
JI 

'3.1558 
JLY  18 

-  4  11  16.4 

• 

+16.793 

0     20  56  51.85 

3.4371 

-16    0  55.6 

+13.679 

0 

22  46  22.83 

3.1516 

-  3  55  28.8 

+15.703 

1   ;  20  59  17.86 

3.4298 

15  47  12.0 

13.772 

1 

22  48  31.80 

3.1474 

3  39  41.2 

15.703 

2 

21     1  13.43 

3.4336 

15  33  23.0 

13.862 

2 

22  50  40.52 

3.1433 

3  23  53.6 

15.702 

3 

21    4    8.57 

3.4154 

15  19  28.6 

13.950 

3 

22  52  49.00 

3.1804 

3    8    6.2 

16.788 

4  1  21    6  33.28 

3.4083 

15    5  29.0 

14.036 

4 

22  54  57.25 

3.1856 

2  52  19.1 

15.782 

5     21    8  57.57 

3.4013 

14  51  24.3 

14.119 

5 

22  57    5.27 

3.1318 

2  36  32.4 

16.775 

6     21  11  21.42 

3.3940 

14  37  14.7 

14.201 

6 

22  59  13.06 

3.1380 

2  20  46.1 

15.767 

7     21  13  44.85 

3.8871 

14  23    0.2 

14.280 

7 

23    1  20.63 

3.1343 

2    5    0.4 

15.757 

8 

21  16    7.87 

3.3801 

14    8  41.1 

14.357 

8 

23    3  27.98 

3.1308 

1  49  15.3 

16.746 

9  ;  21  18  30.46 

3.3730 

13  54  17.4 

14.433 

9 

23    5  35.13 

2.1174 

1  33  30.9 

15.733 

10     21  20  52.63 

3.3661 

13  39  49.2 

14.506 

10 

23    7  42.07 

2.1140 

1  17  47.3 

15.710 

11     21  23  14.39 

3.3593 

13  25  16.7 

14.576 

11 

23    9  48.81 

2.1107 

1    2    4.6 

15.703 

12     21  25  35.74 

3.3534 

13  10  40.1 

14.643 

12 

23  11  55.36 

2.1074 

0  46  22.9 

15.686 

13  ;  21  27  56.68 

3.3457 

12  55  59.5 

14.710 

13 

23  14    1.70 

2.1043 

0  30  42.3 

15.668 

14   t  21  30  17.22 

3.3390 

12  41  14.9 

14.775 

14 

23  16    7.87 

2.1013 

-  0  15    2.8 

15.648 

15   1  21  32  37.36 

1 

3.3333 

12  26  26.5 

14.837 

15 

23  18  13.86 

2.0083 

+  00  35.4 

15.627 

16 

21  34  57.10 

3.3257 

12  11  34.5 

14.807 

16 

23  20  19.67 

2.0055 

0  16  12.4 

15.605 

17 

21  37  16.44 

2.3191 

11  56  38.9 

14.054 

17 

23  22  25.32 

2.0028 

0  31  48.0 

15.581 

18   '  21  39  35.39 

3.3127 

11  41  40.0 

15.010 

18 

23  24  30.80 

2.0000 

0  47  22.1 

15.555 

19     21  41  53.96 

f 

3.3063 

11  26  37.7 

15.064 

19 

23  26  36.12 

2.0873 

1    2  54.6 

15.528 

20     21  44  12.14 

3.3008 

11  11  32.3 

15.115 

20 

23  28  41.28 

2.0648 

1  18  25.5 

16.502 

21     21  46  29.94 

3.3986 

10  56  23.9 

15.165 

21 

23  30  46.29 

2.0823 

1  33  54.8 

15.473 

22 

21  48  47.37 

3.3873 

10  41  12.5 

15.213 

22 

23  32  51.16 

2.0700 

1  49  22.2 

16.442 

23 

2151    4.42 

3.3813 

10  25  58.3 

16.258 

23 

23  34  55.88 

2.0776 

2    4  47.8 

15.411 

24 

21  53  21.11 

3.3751 

-10  10  41.5 

+16.302 

24 

23  37    0.47 

2.0754 

+  2  20  11.5 

+15.378 
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mr. 

RISht 
Aaocoaioa. 

Var. 

DeolinatkuL 

Var. 

Hoar. 

Right 
Asoensioii. 

Var. 

DaoUnatkm. 

Var. 

J 

ULY  2 

3. 

JULY  26. 

h   m       B 

8 

•      /      // 

// 

h   m      8 

8 

•     /      // 

n 

0      2  65  56.61 

2.1400 

+21  59  44.3 

+7.060 

0 

4  40  46.65 

2.2132 

+26    6    1.7 

+2.168 

I      2  58    5.03 

2.1431 

22    7  39.1 

7.858 

1 

4  42  59.35 

2.2136 

26    8    7.4 

2.031 

2      3    0  13.68 

2.1452 

22  16  27.3 

7.747 

2 

4  45  12.18 

2.2140 

26  10    5.4 

1.003 

3      3    2  22.45 

2.1473 

22  23    8.7 

7.634 

3 

4  47  25.03 

2.2143 

26  11  65.8 

1.776 

4      3    4  31.36 

2.14d4 

22  30  43.4 

7.522 

4 

4  49  37.89 

2.2146 

26  13  38.6 

1.648 

5      3    6  40.38 

2.1516 

22  38  11.3 

7.408 

6 

4  51  60.77 

2.2147 

26  15  13.6 

1.610 

6      3    8  49.54 

2.1537 

22  45  32.4 

7.204 

6 

4  64    3.65 

2.2148 

26  16  40.8 

1.309 

7      3  10  58.82 

2.1558 

22  62  46.6 

7.170 

7 

4  66  16.64 

2.2148 

26  18    0.5 

1.264 

8 

3  13    8.23 

2.1578 

22  69  53.9 

7.064 

8 

4  68  29.43 

2.2148 

26  19  12.5 

1.136 

9      3  15  17.76 

2.1508 

23    6  64.3 

6.040 

9 

5    0  42.32 

2.2148 

26  20  16.8 

1.008 

10      3  17  27.41 

2.iei8 

23  13  47.8 

6.833 

10 

5    2  55.20 

2.2146 

26  21  13.4 

0.880 

11      3  19  37.18 

2.1(»8 

23  20  34,3 

6.718 

11 

5    6    8.07 

2.2143 

26  22    2.4 

0.763 

12      3  21  47.07 

2.1668 

23  27  13.9 

6.601 

12 

5    7  20.92 

2.2141 

26  22  43.7 

0.624 

13      3  23  57.08 

2.1678 

23  33  46.4 

6.483 

13 

6    9  33.76 

2.2138 

26  23  17.3 

0.406 

14      3  26    7.21 

2.1608 

23  40  11.8 

6.365 

14 

5  11  46.67 

2.2133 

26  23  43.2 

0.368 

15      3  28  17.45 

2.1716 

23  46  30.2 

6.248 

16 

5  13  59.36 

2.2120 

^6  24    1.5 

0.241 

16      3  30  27.80 

2.1735 

23  52  41.5 

6.128 

16 

5  16  12.12 

2.2123 

26  24  12.1 

+0.113 

17   ,   3  32  38.27 

2.1754 

23  68  45.6 

6.000 

17 

5  18  24.84 

2.2118 

26  24  15.1 

-0.014 

18      3  34  48.85 

2.1773 

24    4  42.6 

5.800 

18 

6  20  37.53 

2.2112 

26  24  10.4 

0.142 

19      3  36  59.54 

2.1701 

24  10  32.4 

5.770 

19 

5  22  50.18 

2.2104 

26  23  68.1 

0.260 

20      3  39  10.34  ' 

2.1808 

24  16  15.0 

5.650 

20 

6  26    2.78 

2.2006 

26  23  38.1 

0.307 

21      3  41  21.24 

2.1825 

24  21  60.4 

5.520 

21 

5  27  16.33 

2.2068 

26  23  10.5 

0.623 

22      3  43  32.24 

2.1843 

24  27  18.6 

5.408 

22 

5  29  27.83 

2.2078 

26  22  35.3 

0.661 

23     3  45  43.35 

2.1850 

+24  32  39.3 

+5.287 

23 

5  31  40.27 

2.2068 

+26  21  62.4 

-0.778 

J 

ULY2 

4. 

JI 

JLY26 

• 

0 

3  47  54.55 

2.1875 

+24  37  62.9 

+5.166 

0 

6  33  62.65 

2.2058 

+26  21    2.0 

-0.003 

1 

3  50    5.85 

2.1802 

24  42  69.2 

5.043 

1 

6  36    4.96 

2.2047 

26  20    4.0 

1.080 

2 

3  62  17.25 

2.1006 

24  47  58.1 

4.020 

2 

6  38  17.21 

2.2036 

26  18  68.4 

1.157 

3 

3  54  28.74 

2.1023 

24  52  49.6 

4.707 

3 

5  40  29.39 

2.2024 

26  17  45.2 

1.283 

4 

3  66  40.32 

2.1037 

24  67  33.7 

4.674 

4 

6  42  41.50 

2.2011 

26  16  24.6 

1.408 

5 

3  58  61.98 

2.1051 

25    2  10.6 

4.651 

5 

5  44  63.52 

2.1007 

26  14  56.3 

1.533 

6 

4    1    3.73 

2.1065 

26    6  39.8 

4.427 

6 

6  47    6.46 

2.1083 

26  13  20.6 

1.658 

ft 

4    3  15.56 

2.1070 

25  11    1.7 

4.303 

7 

6  49  17.31 

2.1068 

26  11  37.3 

1.783 

8 

4    5  27.48 

2.1003 

25  15  16.1 

4.178 

8 

5  51  29.08 

2.1053 

26    9  46.6 

1.006 

9 

4    7  39.47 

2.2004 

26  19  23.1 

4.054 

9 

5  63  40.75 

2.1038 

26    7  48.4 

2.032 

10 

4    9  51.53 

2.2017 

26  23  22.6 

3.020 

10 

5  65  62.33 

2.1021 

26    5  42.8 

2.156 

11 

4  12    3.67 

2.2020 

25  27  14.6 

3.803 

11 

6  68    3.80 

2.1003 

26    3  29.7 

2.286 

12 

4  14  16.88 

2.2040 

25  30  59.0 

3.678 

12 

6    0  15.17 

2.1886 

26    1    9.2 

2.403 

13      4  16  28.15 

2.2050 

26  34  36.9 

3.553 

13 

6    2  26.43 

2.1868 

26  68  41.3 

2.527 

14 

4  18  40.48 

2.2061 

26  38    6.3 

3.428 

14 

6    4  37.68 

2.1840 

25  56    6.0 

2.640 

15 

4  20  52.88 

2.2071 

25  41  27.2 

3.301 

15 

6    6  48.62 

2.1830 

25  53  23.4 

2.771 

16 

4  23    5.33 

2.2070 

25  44  41.4 

3.174 

16 

6    8  69.64 

2.1800 

25  50  33.5 

2.803 

17 

4  25  17.83 

2.2088 

25  47  48.1 

3.048 

17 

6  11  10.33 

2.1788 

25  47  36.2 

3.015 

18 

4  27  30.38 

2.2006 

25  50  47.2 

2.022 

18 

6  13  21.00 

2.1768 

25  44  31.7 

3.136 

19 

4  29  42.98 

2.2103 

26  53  38.7 

2.705 

19 

6  15  31.55 

2.1748 

25  41  19.9 

3.258 

30 

4  31  65.62 

2.2110 

25  66  22.6 

2.668 

20 

6  17  41.97 

2.1725 

25  38    0.8 

3.378 

21 

4  34    8.30 

2.2117 

25  58  58.8 

2.540 

21 

6  19  52.25 

2.1702 

25  34  34.6 

3.408 

22 

4  36  21.02 

2.2123 

26    1  27.4 

2.413 

22 

6  22    2.39 

2.1670 

25  31     1.1 

3.617 

23 

4  38  33.77 

2.2128 

26    3  48.4 

2.286 

23 

6  24  12.40 

2.1656 

26  27  20.5 

3.736 

24 

4  40  46.65 

2.2132 

+26    6    1.7 

+2.158 

24 

6  26  22.26 

2.1632 

+25  23  32.8 

-3.864 

78 


MOON,  1916. 

GREENWICH  MEAN  TIME. 


DecUnAtion. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Var. 


h  m 
6  26 
6  28 
6  30 
6  32 
6  35 
6  37 
6  39 
6  41 
6  43 
6  45 
6  47 
6  50 
6  52 
6  54 
6  56 

6  58 

7  0 
7  2 


7 
7 
7 
7 
7 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 


4 

6 

9 

11 

13 

15 

17 
19 
21 
23 
25 
27 
29 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
0 
2 
4 
6 


8 

22.26 

31.98 

41.55 

50.97 

0.23 

9.33 

18.28 

27.07 

35.69 

44.14 

52.43 

0.54 

8.48 

16.24 

23.83 

31.24 

38.46 

45.50 

52.36 

59.03 

5.51 

11.80 

17.90 

23.80 


JULY  27. 

8 

2.1632  +25 

2.1006  25 

2.1583  25 

2.1657  25 

2.1530  25 

2.1504  25 

2.U78  24 

2.1451  24 

2.1423  24 

2.1395  24 

2.1367  24 

2.1338  24 

2.1308  24 

2.1279  24 

2.1250  24 

2.1219  24 

2.1188  24 

2.1158  24 

2.1128  23 

2.1006  23 

2.1064  23 

2.1033  23 

2.1000  23 

2.0968  +23 

JULY  28. 


n 


23  32.8 
19  38.0 
15  36.1 

11  27.2 
7  11.2 
2  48.2 

58  18.3 
53  41.5 

48  57.8 
44  7.2 
39  9.8 
34  5.6 
28  54.7 

23  37.0 
18  12.6 

12  41.6 
7  3.9 
1  19.7 

55  28.9 

49  31.6 
43  27.8 
37  17.6 
31     1.0 

24  38.1 


29.51 

2.0935 

35.02 

2.0902 

40.33 

2.0869 

45.45 

2.0837 

50.37 

2.0803 

55.08 

2.0709 

59.60 

2.0736 

3.91 

2.0702 

8.02 

2.0668 

11.92 

2.0633 

15.62 

2.0600 

19.12 

2.0566 

22.41 

2.0531 

25.49 

2.0497 

28.37 

2.0463 

31.04 

2.0428 

33.50 

2.0393 

35.76 

2.0359 

37.81 

2.0324 

39.65 

2.0290 

41.29 

2.0256 

42.72 

2.0221 

43.94 

2.0186 

44.95 

2.0152 

45.76 

2.0118 

+23  18  8.8 
23  11  33.2 
23  4  51.4 
22  58  3.4 
22  51  9.3 
22  44  9.0 
22  37  2.6 
22  29  50.2 
22  22  31.8 
22  15  7.4 
22  7  37.2 
22  0  1.1 
21  52  19.1 
21  44  31.4 
21  36  37.9 
21  28  38.7 
21  20  33.9 
21  12  23.4 
21  4  7.4 
20  55  45.8 
20  47  18.8 
20  38  46.4 
20  30  8.6 
20  21  25.4 

+20  12  37.0 


n 

-^.854 
3.973 
4.090 
4.208 
4.325 
4.441 
4.556 
4.671 
4.786 
4.900 
5.013 
5.126 
5.238 
5.351 
5.462 
5.573 
5.683 
5.792 
5.901 
6.009 
6.117 
6.223 
6.329 

-6.435 

-6.541 
6.645 
6.748 
6.851 
6.953 
7.056 
7.157 
7.267 
7.367 
7.456 
7.553 
7.651 
7.748 
7.843 
7.939 
8.033 
8.128 
8.221 
8.313 
8.406 
8.496 
8.585 
8.676 
8.763 

-8.851 


Hour. 


Rigbt 
Asoonsioi]. 


Var. 


DecUnatloo. 


JULY  29. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h  m  8 
8  6  45.76 
8  8  46.36 
8  10  46.76 
8  12  46.95 
8  14  46.94 
8  16  46.73 
8  18  46.31 
8  20  45.69 
8  22  44.87 
8  24  43.84 
8  26  42.62 
8  28  41.20 
8  30  39.58 
8  32  37.76 
8  34  35.75 
8  36  33.55 
8  38  31.15 
8  40  28.57 
8  42  25.79 
8  44  22.83 
8  46  19.68 
8  48  16.34 
8  50  12.82 
8  52    9.12 


8 

2.0118 
2.0083 
2.0049 
2.0015 
.9982 
.9948 
.0913 
.9880 
.9846 
.9813 
.9780 
.9747 
.9713 
.9681 
.0649 
.9617 
.9585 
.9653 
.9622 
.9491 
.9459 
.9428 
.9398 
.9368 


JULY  30. 


8  54  5.24 
8  56  1.18 
8  57  56.94 

8  59  52.53 

9  1  47.95 
9  3  43.20 
9  5  38.28 
9  7  33.19 
9  9  27.94 
9  11  22.52 
9  13  16.95 
9  15  11.22 
9  17  5.33 
9  18  59.29 
9  20  53.10 
9  22  46.76 
9  24  40.28 
9  26  33.66 
9  28  26.89 
9  30  19.99 
9  32  12.95 
9  34  5.78 
9  35  58.47 
9  37  51.04 
9  39  43.49 


tt 


.9338 
.9308 
.9279 
.9261 
.9223 
.9194 
.9166 
.9138 
.9111 
.9084 
.9068 
.0032 
.9006 
.8081 
.8966 
.8032 

.8884 
.8861 
.8838 
.8816 
.8793 
.8772 
.8752 
.8731 


+20 
20 
9 

9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
6 
6 
6 
6 

6 
6 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
2 
12 
12 
12 
12 
11 
+11 


12  37.0 
3  43.3 

54  44.4 
45  40.3 

36  31.1 
27  16.9 
17  57.6 

8  33.3 
59    4.1 

49  30.1 

39  51.2 
30  7.5 
20  19.1 

10  26.0 
0  28.3 

50  25.9 

40  18.9 
30  7.5 
19  51.6 

9  31.3 
59  6.6 
48  37.6 
38     4.4 

27  26.9 

16  45.2 
5  59.4 

55  9.5 
44  15.5 
33  17.6 
22  15.7 

11  9.9 
0    0.3 

48  46.9 

37  29.7 
26  8.8 
14  44.3 

3  16.1 

51  44.3 

40  9.1 

28  30.4 

16  48.2 
5    2.7 

53  13.9  1 

41  21.7  : 

29  26.3 

17  27.7 
5  26.0 

53  21.2 
41  13.3 
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Boor. 

Rigfat 
Aaoensfam. 

Var. 
iSiD. 

DftciUntlon. 

Var. 

Hoar. 

Right 
ABoeiision. 

Vw. 

DeoUnatloiL 

Var. 

J 

rULY3 

1. 

AUGUST  2. 

h  m      s 

s 

•            0             i$ 

01 

h   m      s 

8 

•     0      01 

90 

0 

9  39  43.49 

1.8731 

+11  41  13.3 

-12.167 

0 

11    8  16.81 

1.8303 

+1  14  13.9 

-13.670 

1 

9  41  35.81 

1.8711 

11  29    2.4 

12.306 

1 

11  10    7.19 

1.8401 

1    0  33.3 

13.688 

2 

9  43  28.02 

1.8602 

11  16  48.6 

12.255 

2 

11  11  57.62 

1.8409 

0  46  51.9 

13.606 

3 

9  45  20.11 

1.8873 

11    4  31.8 

12.303 

3 

11  13  48.10 

1.8418 

0  33    9.9 

13.706 

4 

9  47  12.06 

1.8668 

10  52  12.2 

12.361 

4 

11  15  38.64 

1.8429 

0  19  27.3 

13.716 

5 

9  40    3.95 

1.8636 

10  39  49.7 

12.308 

5 

11  17  29.25 

1.8440 

+0    5  44.1 

13.726 

6 

9  50  55.71 

1.8618 

10  27  24.5 

12.443 

6 

11  19  19.92 

1.8452 

-0    7  59.7 

13.788 

7 

9  52  47.37 

1.8601 

10  14  56.6 

13.488 

7 

11  21  10.67 

1.8464 

0  21  43.9 

13.741 

8 

9  54  38.92 

1.8684 

10    2  26.0 

12.633 

8 

11  23    1.49 

1.8477 

0  35  28.6 

13.748 

9 

9  56  30.38 

1.8668 

9  49  52.7 

12.6n 

9 

11  24  52.39 

1.8401 

0  49  13.6 

13.768 

10 

9  58  21.74 

1.8663 

9  37  16.8 

12.610 

10 

11  26  43.38 

1.8505 

1    2  59.0 

13.758 

U 

10    0  13.01 

1.8538 

9  24  38.4 

12.661 

11 

11  28  34.45 

1.8620 

1  16  44.6 

13.763 

12 

10    2    4.19 

1.8623 

9  11  57.5 

12.708 

12 

11  30  25.62 

1.8536 

1  30  30.5 

13.767 

13 

10    3  55.29 

1.8609 

8  59  14.2 

12.743 

13 

11  32  16.88 

1.8652 

1  44  16.6 

13.760 

14 

10    5  46.30 

l.o40D 

8  46  28.5 

12.782 

14 

11  34    8.24 

1.8560 

1  58    2.8 

13.771 

15 

10    7  37.24 

1.8483 

8  33  40.4 

12.832 

15 

11  35  59.71 

1.8687 

2  11  49.1 

13.772 

16 

10    9  28.10 

1.8471 

8  20  49.9 

12.860 

16 

11  37  51.28 

1.8606 

2  25  35.4 

13.773 

17 

10  11  18.89 

1.8460 

8    7  57.2 

12.807 

17 

11  39  42.97 

1.8625 

2  39  21.7 

13.771 

18 

10  13    9.61 

1.8448 

7  55    2.3 

12.033 

18 

11  41  34.78 

1.8645 

2  53    7.9 

13.760 

19 

10  15    0.26 

1.8437 

7  42    5.3 

12.068 

19 

11  43  26.71 

1.8666 

3    6  54.0 

13.768 

20 

10  16  50.85 

1.8437 

7  29    6.1 

13.004 

20 

11  45  18.77 

1.8688 

3  20  40.0 

13.764 

21 

10  18  41.38 

1.8418 

7  16    4.8 

13.088 

21 

11  47  10.96 

1.8700 

3  34  25.7 

13.760 

22 

10  20  31.86 

1.8409 

7    3    1.5 

13.072 

22 

11  49    3.28 

1.8732 

3  48  11.2 

13.755 

23 

10  22  22.29 
A 

1.8401 

UGUST 

+  6  49  56.2 
'  1. 

-13.106 

23 

11  50  55.74 
AU 

1.8760 

GUST 

-4    1  56.3 
3. 

-13.748 

0 

10  24  12.67 

1J303 

+  6  36  48.9 

-13.137 

0 

11  52  48.35 

1.8780 

-4  15  41.0 

-13.743 

1 

10  26    3.01 

1.8386 

6  23  39.8 

13.168 

1 

11  54  41.10 

1.8805 

4  29  25.3 

13.734 

2 

10  27  53.30 

1.8370 

6  10  28.8 

13.108 

2 

11  56  34.01 

1.8832 

4  43    9.1 

13.736 

3 

10  29  43.56 

1.8373 

5  57  16.0 

13.228 

3 

11  58  27.08 

1.8868 

4  56  52.4 

13.717 

4 

10  31  33.78 

1.8368 

5  44    1.5 

13.266 

4 

12    0  20.31 

1.8886 

5  10  35.1 

13.706 

5 

10  33  23.97 

1.8363 

5  30  45.3 

13.284 

5 

12    2  13.71 

1.8013 

5  24  17.1 

13.004 

6 

10  35  14.14 

1.8360 

5  17  27.4 

13.312 

6 

12    4    7.27 

1.8042 

5  37  58.4 

13.683 

7 

10  37    4.28 

1.8865 

5    4    7.9 

13.338 

7 

12    6    1.01 

1.8072 

5  51  39.0 

13.600 

8 

10  38  54.40 

1.8363 

4  50  46.8 

13.364 

8 

12    7  54.93 

1.0003 

6    5  18.7 

13.655 

9 

10  40  44.51 

1.8860 

4  37  24.2 

13.380 

9 

12    9  49.04 

1.0033 

6  18  57.6 

13.640 

10 

10  42  34.60 

1.8348 

4  24    0.1 

13.414 

10 

12  11  43.33 

1.0066 

6  32  35.5 

13.634 

11 

10  44  24.69 

1J348 

4  10  34.5 

13.438 

11 

12  13  37.82 

1.0008 

6  46  12.5 

13.608 

12 

10  46  14.77 

1.8347 

3  67    7.6 

13.460 

12 

12  15  32.51 

1.0182 

6  59  48.4 

13.580 

13 

10  48    4.85 

1.8348 

3  43  39.3 

13.482 

13 

12  17  27.40 

1.0166 

7  13  23.2 

13.570 

14 

10  49  54.94 

1.8348 

3  30    9.8 

13.502 

14 

12  19  22.49 

1.0200 

7  26  56.8 

13.551 

15 

10  51  45.03 

1.8340 

3  16  39.1 

13.623 

15 

12  21  17.80 

1.0236 

7  40  29.3 

13.581 

16 

10  53  35.13 

1.8362 

3    3    7.1 

13.543 

16 

12  23  13.32 

1.0272 

7  54    0.5 

13.508 

17 

10  55  25.25 

1.8364 

2  49  33.9 

13.562 

17 

12  25    0.06 

1.0300 

8    7  30.3 

13.486 

18 

10  57  15.38 

1.8368 

2  35  59.7 

\6.bt9 

18 

12  27    5.03 

1.0347 

8  20  58.8 

13.463 

19 

10  59    5.54 

1.8362 

2  22  24.4 

13.507 

19 

12  29    1.22 

1.0386 

8  34  25.9 

13.438 

20 

11    0  55.72 

1.8367 

2    8  48.1 

13.613 

20 

12  30  57.65 

1.0426 

8  47  51.4 

13.413 

21 

11    2  45.94 

1.8373 

1  55  10.9 

13.628 

21 

12  32  54.32 

1.0466 

9    1  15.3 

13.385 

22 

11    4  36.19 

1.8378 

1  41  32.7 

13.643 

22 

12  34  51.23 

1.0506 

9  14  37.6 

13.358 

23 

11    6  26.48 

1J886 

1  27  53.7 

13.657 

23 

12  36  48.39 

1.0648 

9  27  58.3 

13.380 

24 

11    8  16.81 

1.8803 

+  1  14  13.9 

-13.670 

24 

12  38  45.80 

1.0600 

-9  41  17.2 

-13J0O 
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GREENWICH  MEAN  TDfE. 


lOOT. 

Right 
AaoeosioQ. 

Var. 

DecUnatJk>n. 

Var. 
Mbi. 

Hour. 

Right 
Ascension. 

Var. 

Dedlnation. 

Var. 
ma. 

AUGUST  8. 

AUGUST  10. 

h   m       8 

a 

•      /      // 

/» 

h   m      s 

8 

•       r        tt 

II 

0 

16  16  18.11 

2.6008 

-25  31  23.8 

-^.268 

0 

18  24    5.12 

2.7138 

-25  26  38.0 

+  4.661 

1 

16  17  53.74 

3.5008 

25  35  34.3 

4.002 

1 

18  26  47.90 

2.7123 

25  21  52.6 

4.862 

2 

16  20  29.73 

2.6028 

25  39  34.8 

3.024 

2 

18  29  30.59 

2.7107 

25  16  55.8 

5.041 

3 

16  23     6.07 

2.tee5 

25  43  25.2 

3.756 

3 

18  32  13.18 

2.7088 

25  11  47.7 

5.230 

4 

16  25  42.75 

2.6142 

26  47    5.4 

3.584 

4 

18  34  55.65 

2.7068 

25    6  28.2 

5.418 

b 

16  28  19.77 

2.6107 

25  50  35.3 

3.412 

5 

18  37  38.00 

2.7047 

25    0  57.5 

6.606 

6     16  30  57.11 

2.(050 

25  53  54.8 

3.230 

6 

18  40  20.21 

2.7023 

24  55  15.5 

6.703 

7 

16  33  34.77 

2.6303 

25  57    4.0 

3.066 

7 

18  43    2.28 

2.6000 

24  49  22.3 

5.070 

8 

16  36  12.75 

2.6366 

26    0    2.7 

2.800 

8 

18  45  44.20 

2.6073 

24  43  18.0 

6.164 

9 

16  38  51.03 

2.6406 

26    2  50.8 

2.713 

9 

18  48  25.96 

2.0046 

24  37    2.6 

6.848 

10 

16  41  29.61 

2.6454 

26    5  28.3 

2.536 

10 

18  51    7.55 

2.0017 

24  30  36.2 

6.632 

n   <  16  44    8.48 

2.6602 

26    7  55.1 

2.358 

11 

18  53  48.96 

2.6887 

24  23  58.8 

6.714 

12     16  46  47.63 

2.6548 

26  10  11.2 

2.178 

12 

18  56  30.19 

2.6856 

24  17  10.5 

6.806 

13 

16  49  27.05 

2.6603 

26  12  16.5 

1.008 

13 

18  59  11.22 
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h   m      s 

s 

•      t      $1 

II 

h   m      s 

8 

•       /       #f 

1 ' 

0 

10  12  54.36 

1.8615 

+7  58  37.9 

-12.986 

0 

11  42  13.27 

1.8833 

-  2  53  13.6 

-nM& 

1 

10  14  46.02 

1.8606 

7  45  37.6 

13.023 

1 

11  44    6.32 

1.8852 

3    7    4.2 

nsii 

2 

10  16  37.63 

1.8598 

7  32  35.1 

13.060 

2 

11  45  59.49 

1.8873 

3  20  54.5 

n« 

3 

10  18  29.19 

1.8589 

7  19  30.4 

13.096 

3 

11  47  52.79 

1.8893 

3  34  44.6 

U5a 

4 

10  20  20.70 

1.8581 

7    6  23.6 

13.132 

4 

11  49  46.21 

1.8915 

3  48  34.3 

13  JS 

5 

10  22  12.16 

1.8574 

6  53  14.6 

13.167 

5 

11  51  39.77 

1.8938 

4    2  23.6 

\\m 

6 

10  24    3.59 

1.8568 

6  40    3.6 

13.199 

6 

11  53  33.47 

1.8962 

4  16  12.4 

VkM 

7 

10  25  54.98 

1.8562 

6  26  50.7 

13.232 

7 

11  55  27.31 

1.8985 

4  30    0.6 

13.7H 

8 

10  27  46.33 

1.8557 

6  13  35.8 

13.264 

8 

11  57  21.29 

1.9009 

4  43  48.2 

i3.ra 

9 

10  29  37.66 

1.8553 

6    0  19.0 

13.296 

9 

11  59  15.42 

1.9034 

4  57  35.2 

1J.77I 

10 

10  31  28.96 

1.8548 

5  47    0.3 

13.326 

10 

12    1    9.70 

1.9060 

5  11  21.5 

13 .7« 

11 

10  33  20.23 

1.8543 

5  33  39.9 

13.355 

11 

12    3    4.14 

1.9087 

5  25     7.0 

13.73! 

12 

10  35  11.48 

1.8541 

5  20  17.7 

13.384 

12 

12    4  58.74 

1.9113 

5  38  51.7 

is.Ta 

13 

10  37    2.72 

1.8538 

5    6  53.8 

13.412 

13 

12    6  53.50 

1 .9141 

5  52  35.5 

i3.:a 

14 

10  38  53.94 

1.8536 

4  53  28.3 

13.438 

14 

12    8  48.43 

1 .9170 

6    6  18.3 

137B 

15 

10  40  45.15 

1.8635 

4  40    1.2 

13.464 

15 

12  10  43.54 

1.9199 

6  20    0.1 

13  « 

16 

10  42  36.36 

1.8534 

4  26  32.6 

13.490 

16 

12  12  38.82 

1.9229 

6  33  40.9 

U-S 

17 

10  44  27.56 

1.8534 

4  13    2.4 

13.515 

17 

12  14  34.29 

1.9260 

6  47  20.5 

13ial 

18 

10  46  18.77 

1.8535 

3  59  30.8 

13.538 

18 

12  16  29.94 

1.9290 

7    0  58.9 

13.63 

19 

10  48    9.98 

1.8535 

3  45  57.8 

13.561 

19 

12  18  25.77 

1.9322 

7  14  36.1 

13.83 

20 

10  50    1.19 

1.8537 

3  32  23.5 

13.583 

20 

12  20  21.80 

1.9354 

7  28  11.9 

i3.a 

21 

10  51  52.42 

1.8539 

3  18  47.9 

13.604 

21 

12  22  18.02 

1.9388 

7  41  46.4  1  13J« 

22 

10  53  43.66 

1.8542 

3    5  11.0 

13.625 

22 

12  24  14.45 

1.9422 

7  55  19.4 

13i3 

23 

10  55  34.92 

1.8545 

+2  51  32.9 

-13.644 

23 

12  26  11.08 

1.9456 

-88  50.9 

-IS31 

Al 

JGUST 

29. 

AU( 

GUST  : 

U. 

0 

10  57  26.20 

1.8549 

+2  37  53.7 

-13.663 

0 

12  28    7.92 

1.9491 

-  8  22  20.9  1-13  <« 

1 

10  59  17.51 

1.8554 

2  24  13.4 

13.680 

1 

12  30    4.97 

1.9527 

8  35  49.2 

13  43 

2 

11    1    8.85 

1.8559 

2  10  32.1 

13  697 

2 

12  32    2.24 

1.9563 

8  49  15.9 

13.*? 

3 

11    3    0.22 

1.8565 

1  56  49.8 

13.713 

3 

12  33  59.73 

1.9600 

9    2  40.8 

13JS 

4 

11    4  51.63 

1.8572 

1  43    6.6 

13.728 

4 

12  35  57.44 

1.9638 

9  16    3.8  1  13^ 

5 

11    6  43.08 

1.8678 

1  29  22.5 

13.743 

5 

12  37  55.38 

1.9676 

9  29  25.0 

13  J3 

6 

11    8  34.57 

1.8586 

1  15  37.5 

13,756 

6 

12  39  53.55 

1 .9715 

9  42  44.2 

13  JC 

7 

11  10  26.11 

1.8594 

1    1  51.8 

13.768 

7 

12  41  51.96 

1.9755 

9  56     1.4 

13  J« 

8 

11  12  17.70 

1.8603 

0  48    5.3 

18.780 

8 

12  43  50.61 

1.9795 

10    9  16.5 

13. Z 

9 

11  14    9.35 

1.8613 

0  34  18.2 

13.791 

9 

12  45  49.50 

1.9836 

10  22  29.5 

13.11 

10 

11  16    1.05 

1.8623 

0  20  30.4 

13.801 

10 

12  47  48.64 

1.9878 

10  35  40.2 

18. H 

11 

11  17  52.82 

1.8633 

+0    6  42.1 

13.810 

11 

12  49  48.03 

1.9919 

10  48  48.7 

is.i: 

12 

11  19  44.65 

1.8645 

-0    7     6.8 

13.818 

12 

12  51  47.67 

1.9963 

11     1  54.8 

13.01 

13 

11  21  36.56 

1.6658 

0  20  56.1 

13.826 

13 

12  53  47.58 

2.0007 

11  14  58.5 

13  (^ 

14 

11  23  28.54 

1.8670 

0  34  45.8 

13.832 

14 

12  55  47.75 

2.0050 

11  27  59.7 

12  .ff 

15 

11  25  20.60 

1.8683 

0  48  35.9 

13.838 

15 

12  57  48.18 

2.0094 

11  40  58.3 

12.« 

16 

11  27  12.74 

1.8697 

1    2  26.3 

13.842 

16 

12  59  48.88 

2.0140 

11  53  54.3 

13.9 

17 

11  29    4.96 

1.8712 

1  16  16.9 

13.845 

17 

13    1  49.86 

2.0187 

12    6  47.6 

12.<l 

18 

11  30  57.28 

1.8728 

1  30    7.7 

13.848 

18 

13    3  51.12 

2.0233 

12  19  38.1 

12.8 

19 

11  32  49.69 

1.8743 

1  43  58.7 

13.850 

19 

13    5  52.66 

2.0280 

12  32  25.8 

i2.r 

20 

11  34  42.19 

1.8759 

1  57  49.7 

13.851 

20 

13    7  54.48 

2.0328 

12  45  10.6 

12.7 

21 

11  36  34.80 

1.8777 

2  11  40.8 

13.851 

21 

13    9  56.59 

2.0377 

12  57  52.4 

12.ff 

1  22 

11  38  27.51 

1.8794 

2  25  31.8 

13.850 

22 

13  11  59.00 

2.0426 

13  10  31.2 

12.« 

23 

11  40  20.33 

1.8813 

2  39  22.8 

13.848 

23 

13  14    1.70 

2.0475 

13  23    6.9 

12.Si 

24 

11  42  13.27 

1.8833 

-2  53  13.6 

-13.845 

24 

13  16    4.70 

2.0525 

-13  35  39.3 

-lJ.i 
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Hour. 

Aaoension. 

Var. 

Declination. 

Var. 
mn. 

Hour. 

# 

Right 
Asoemion. 

Var. 
iSta. 

Declination. 

Var. 

SEPTEMBER  1. 

SEPTEMBER  3. 

h   m      a 

s 

•      t      tt 

n 

h   m      8 

8 

•     /      // 

It 

0 

13  16    4.70 

2.062S 

-13  35  39.3 

-12.513 

0 

15    1  16.94 

2.3438 

-22    9  46.3 

-8JtfW 

1 

13  18    8.00 

2.0670 

13  48    8.5 

12.468 

1 

15    3  37.73 

2.3498 

22  18    6.0 

8.268 

2 

13  20  11.61 

2.0628 

14    0  34.3 

12.402 

2 

15    5  58.91 

2.3603 

22  26  18.5 

8.148 

3 

13  22  15.53 

2.0670 

14  12  56.7 

12.344 

3 

15    8  20.48 

2.3027 

22  34  23.7 

8.025 

4 

13  24  19.76 

2.0732 

14  25  15.6 

12.288 

4 

15  10  42.43 

2.3091 

22  42  21.5 

7.901 

5 

13  26  24.31 

2.0785 

14  37  31.0 

12.226 

5 

15  13    4.77 

2.3760 

22  50  11.8 

7.776 

6 

13  28  29.18 

2.0R30 

14  49  42.7 

12.164 

6 

15  15  27.50 

2.3820 

22  57  54.6 

7.649 

7 

13  30  34.38 

2.0893 

15    1  50.7 

12.103 

7 

15  17  50.61 

2.3884 

23    5  29.7 

7.621 

8 

13  32  39.90 

2.0»48 

15  13  55.0 

12.038 

8 

15  20  14.11 

2.3948 

23  12  57.1 

7.392 

9 

13  34  45.75 

2.1008 

15  25  55.3 

11.973 

9 

15  22  37.99 

2.4011 

23  20  16.7 

7.261 

10 

13  36  51.93 

2.1068 

15  37  51.7 

11.908 

10 

15  25    2.24 

2.4073 

23  27  28.4 

7.128 

11 

13  38  58.45 

2.1114 

15  49  44.2 

11.840 

11 

15  27  26.87 

2.4130 

23  34  32.1 

6.906 

12 

13  41    5.30 

2.1170 

16    1  32.5 

11.770 

12 

15  29  51.87 

2.4198 

23  41  27.8 

6.861 

13 

13  43  12.49 

2.1228 

16  13  16.6 

11.700 

13 

15  32  17.25 

2.4200 

23  48  15.4 

6.724 

14 

13  45  20.03 

2.1286 

16  24  56.5 

11.029 

14 

15  34  42.99 

2.4321 

23  54  54.7 

0.588 

15 

13  47  27.92 

2.1844 

16  36  32.1 

11.656 

15 

15  37    9.10 

2.4382 

24    1  25.7 

0.448 

16 

13  49  36.16 

2.1403 

16  48    3.2 

11.482 

16 

15  39  35.57 

2.444S 

24    7  48.4 

0.306 

17 

13  51  44.75 

2.1402 

16  59  29.9 

11.407 

17 

15  42    2.41 

2.4503 

24  14    2.6 

0.106 

18 

13  53  53.70 

2.1521 

17  10  52.0 

11.829 

18 

15  44  29.60 

2.4501 

24  20    8.3 

0.023 

19 

13  56    3.00 

2.1681 

17  22    9.4 

11.261 

19 

15  46  57.14 

2.4020 

24  26    5.4 

5.879 

20 

13  58  12.67 

2.1642 

17  33  22.1 

11.172 

20 

15  49  25.04 

2.4078 

24  31  53.8 

5.733 

21 

14    0  22.70 

2.1702 

17  44  30.0 

11.092 

21 

15  61  53.28 

2.4730 

24  37  33.4 

6.687 

22 

14    2  33.09 

2.1768 

17  55  33.1 

11.010 

22 

15  54  21.87 

2.4793 

24  43    4.2 

6.439 

23 

14    4  43.85 
SEP 

2.1824 

TEMBl 

-18    6  31.2 
SR2. 

-10.926 

23 

15  56  50.79 
SEPT 

2.4848 

*EMBE 

-24  48  26.1 
R4. 

M.291 

0 

14    6  54.98 

2.1886 

-18  17  ^4.2 

-10.841 

0 

15  59  20.05 

2.4904 

-24  53  39.1 

-5.141 

1 

14    9    6.48 

2.1948 

18  28  12.1 

10.756 

1 

16    1  49.64 

2.4959 

24  58  43.0 

4.989 

2 

14  11  18.35 

2.2010 

18  38  54.8 

10.607 

2 

16    4  19.56 

2.5013 

25    3  37.8 

4.837 

3 

14  13  30.60 

2.2073 

18  49  32.1 

10.578 

3 

16    6  49.80 

2.5000 

25    8  23.4 

4.083 

4 

14  15  43.23 

2.2137 

19    0    4.1 

10.488 

4 

16    9  20.35 

2.5118 

25  12  69.7 

4.528 

5 

14  17  56.24 

2.2199 

19  10  30.6 

10.396 

5 

16  11  51.22 

2.5170 

25  17  26.7 

4.372 

6 

14  20    9.62 

2.2263 

19  20  51.6 

10.303 

6 

16  14  22.39 

2.5220 

25  21  44.3 

4.214 

7 

14  22  23.39 

2.2327 

19  31    7.0 

10.209 

7 

16  16  53.86 

2.5209 

25  25  52.4 

4.050 

8 

14  24  37.54 

2.2391 

19  41  16.7 

10.113 

8 

16  19  25.62 

2.5318 

25  29  51.0 

3.897 

9 

14  26  52.08 

2.2456 

19  51  20.6 

10.016 

9 

16  21  57.68 

2.5307 

25  33  40.0 

3.737 

10 

14  29    7.01 

2.2520 

20    1  18.6 

9.917 

10 

16  24  30.02 

2.5413 

25  37  19.4 

3.576 

11 

14  31  22.32 

2.2584 

20  11  10.6 

9.817 

11 

16  27    2.63 

2.5458 

25  40  49.1 

3.413 

12 

14  33  38.02 

2.2649 

20  20  56.6 

9.716 

12 

16  29  35.52 

2.5504 

25  44    9.0 

3.249 

13 

14  35  54.11 

2.2714 

20  30  36.5 

9.613 

13 

16  32    8.68 

2.5548 

25  47  19.0 

3.085 

14 

14  38  10.59 

2.2779 

20  40  10.1 

9.508 

14. 

16  34  42.09 

2.5589 

25  50  19.2 

2.920 

15 

14  40  27.46 

2.2844 

20  49  37.5 

9.403 

15 

16  37  15.75 

2.5631 

25  53    9.4 

2.754 

16 

14  42  44.72 

2.2909 

20  58  58.5 

9.290 

16 

16  39  49.66 

2.5672 

25  55  49.7 

2.588 

17 

14  45    2.37 

2.2975 

21    8  13.0 

9.187 

17 

16  42  23.81 

2.5711 

25  58  19.9 

2.418 

18 

14  47  20.42 

2.3041 

21  17  20.9 

9.077 

18 

16  44  58.19 

2.5749 

26    0  39.9 

2.240 

19 

14  49  38.86 

2.3106 

21  26  22.2 

8.900 

19 

16  47  32.80 

2.5787 

26    2  49.8 

2.080 

20 

14  61  57.69 

2.3171 

21  35  16.8 

8.853 

20 

16  50    7.63 

2.5823 

26    4  49.5 

1.910 

21 

14  54  16.91 

2.3237 

21  44    4.6 

8.739 

21 

16  52  42.67 

2.5857 

26    6  39.0 

1.739 

22 

14  56  86.53 

2.3303 

21  52  45.5 

8.023 

22 

16  55  17.91 

2.5890 

26    8  18.*2 

1.507 

23 

14  68  66.54 

2.3368 

22    1  19.4 

8.607 

23 

16  57  53.35 

2.5923 

26    9  47.0 

1.394 

24 

15    1  16.94 

2.3433 

-22    9  46.3 

-  8.388 

24 

17    0  28.98 

2.5953 

-26  11    5.5 

-1.222 
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Inr. 

Right 

Var. 

SSL. 

DeoUnatioD. 

Vw. 

Hour. 

Right 
AsoensioD. 

Var. 

per         Deelination. 

ttJn. 

EMBER  11. 

Var. 

SEPTEMBER  9. 

SEPT 

h   m      a 

8 

•      t       tt 

n 

h    m       s 

s 

•        in 

1' 

0     21    5  11.32 

a.3608 

-15  11     1.6 

+13.608 

0 

22  53  53.36 

2.1827 

-3    4     1.8 

+15.983 

1     21    7  33.18 

2.3618 

14  57  22.3 

13.700 

1 

22  56    4.25 

2.1803 

2  48    2.7 

15.988 

2     21    9  M.74 

3.3568 

14  43  37.6 

13.791 

2 

22  58  15.00 

2.1780 

2  32    3.3 

15.993 

21  12  16.01 

a.3521 

14  29  47.4 

13.881 

3 

23    0  25.61 

2.1757 

2  16    3.7 

15.994 

21  14  36.99 

2.3473 

14  15  51.9 

13.968 

4 

23    2  36.08 

2.1734 

2    0    4.0 

16.995 

21  16  57.69 

2.3426 

14     1  51.3 

14.053 

5 

23    4  46.42 

2.1713 

1  44    4.3 

16.993 

i    21  19  18.10 

2.3378 

13  47  45.6 

14.136 

6 

23    6  56.64 

2.1693 

1  28    4.8 

16.990 

21  21  38.23 

2.3333 

13  33  35.0 

14.218 

7 

23    9    6.74 

2.1673 

1  12    5.5 

15.986 

8 

21  23  58.08 

2.3284 

13  19  19.5 

14.298 

8 

23  11  16.72 

2.1653 

0  56    6.5 

16.980 

9     21  26  17.64 

2.3238 

13    4  59.3 

14.375 

9 

23  13  26.58 

2.1634 

0  40    7.9 

16.973 

18 

21  28  36.93 

3.3193 

12  50  34.5 

14.451 

10 

23  15  36.33 

2.1617 

0  24    9.9 

16.963 

U 

21  30  55.95 

2.3147 

12  36    5.2 

14.520 

11 

23  17  45.98 

2.1600 

-0    8  12.4 

15.963 

U  i  21  33  14.69 

2.3101 

12  21  31.4 

14.598 

12 

23  19  55.53 

2.1583 

+0    7  44.3 

15.938 

B    21  35  33.16 

2.3067 

12    6  53.4 

14.668 

13 

23  22    4.98 

2.1567 

0  23  40.2 

16.934 

U    21  37  51.37 

3.3013 

11  52  11.2 

14.738 

14 

23  24  14.33 

2.1551 

0  39  35.2 

16.906 

15    21 40    9.31 

2.2968 

11  37  24.9 

14.804 

15 

23  26  23.59 

2.1537 

0  55  29.2 

15.801 

IS  1  21  42  26.99 

3.3925 

11  22  34.7 

14.868 

16 

23  28  32.77 

2.1523 

1  11  22.1 

15.873 

17 

21  44  44.41 

3.3883 

11    7  40.7 

14.932 

17 

23  30  41.87 

2.1509 

1  27  13.9 

15.853 

tt    2147    1.57 

3.3839 

10  52  42.9 

14.993 

18 

23  32  50.88 

2.1406 
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1.8851 

12  11    8.9 

11.759 

18 

11    1  50.38 

1.8738 

1  56    6.6 

13.596 

19 

9  34    5.23 

1.8834 

11  59  21.7 

11.813 

19 

11    3  42.85 

1.8753 

1  42  30.2 

13.016 

20 

9  35  58.18 

1.8818 

11  47  31.3 

11.868 

20 

11    5  35.41 

1.8767 

1  28  52.7 

18.634 

21 

9  37  51.04 

1.8808 

11  35  37.6 

11.922 

21 

11    7  28.05 

1.8782 

1  15  14.1 

13.653 

22 

9  39  43.81 

1.8788 

11  23  40.7 

11.974 

22 

11    9  20.79 

1.8798 

1     1  34.3 

13.672 

23 

9  41  36.49 

1.8773 

11  11  40.7 

12.025 

23 

11  11  13.62 

1.8813 

0  47  53.5 

13.688 
-13.704 

24 

9  43  29.09 

1.8760 

+10  59  37.7 

-12.076 

24 

11  13    6.55 

1.8831 

+  0  34  11.7 

100 

MOON, 

,  1916. 

GREENWICH  MEAN  TIME. 

Hour. 

Rl^t 

V»r. 

Dedlnation. 

Var. 
Hill. 

Hoar. 

Right 
Asooosloii. 

Var. 

DecUnatioo. 

OCTOBER  23. 

OCTOBER  25. 

h   m      8 

s 

•     1      tt 

// 

h   m      s 

s 

•      t      ff 

t' 

0 

11  13    6.55 

1.8831 

+  0  84  11.7 

-13.704 

0 

12  46  46.10 

2XM58 

-10  24    3.1 

-ux 

1 

11  14  59.59 

1.8848 

0  20  29.0 

13.719 

1 

12  48  49.00 

3.0609 

10  37  20.9 

ax 

2 

11  16  52.73 

1.8866 

+  06  45.4 

13.733 

2 

12  50  52.21 

2.0660 

10  60  36.5 

UJi 

3 

11  18  45.98 

1.8885 

-06  59.0 

13.747 

3 

12  62  55.72 

2.0012 

11    3  49.9 

UJ. 

4 

11  20  39.35 

1.8D05 

0  20  44.2 

13.760 

4 

12  54  59.55 

2.0604 

11  17    0.8 

u.« 

5 

11  22  32.84 

1.803S 

0  34  30.2 

13.772 

5 

12  57    3.69 

2.0717 

11  SO    9.3 

u.c 

6 

11  24  26.45 

1.8946 

0  48  16.8 

13.782 

6 

12  59    8.15 

IJOTTO 

11  43  15.3 

HM 

7 

11  26  20.19 

1.8968 

1    2    4.0 

13.792 

7 

13    1  12.93 

2.0823 

11  56  18.7 

UM 

8 

11  28  14.07 

1J991 

1  15  51.8 

13.801 

8 

13    3  18.03 

3.0878 

12    9  19.4 

UM 

9 

11  30    8.08 

1.9014 

1  29  40.1 

13.800 

9 

13    5  23.46 

2.0033 

12  22  17.3 

U.%^ 

10 

11  32    2.24 

1.9038 

1  43  28.9 

13.817 

10 

13    7  29.23 

2.0080 

12  35  12.4 

I3.« 

11 

11  33  56.54 

1.9063 

1  57  18.1 

13.823 

11 

13    9  35.33 

2.1046 

12  48    4.5 

12^ 

12 

11  35  50.99 

1.9088 

2  11    7.6 

13.828 

12 

13  11  41.77 

2.1102 

13    0  53.6 

12,n 

13 

11  37  45.60 

1.9114 

2  24  57.4 

13.833 

13 

13  13  48.55 

2.1160 

13  13  39.6 

12.1} 

14 

11  39  40.36 

1.9140 

2  38  47.5 

13.836 

14 

13  15  55.68 

2.1217 

13  26  22.3 

12.« 

15 

11  41  35.28 

1.9168 

2  52  37.7 

13.838 

15 

13  18    3.15 

2.1276 

13  39    1.8 

12.63 

16 

11  43  30.37 

1.9196 

3    6  28.0 

13.830 

16 

13  20  10,98 

2.1334 

13  51  37.9 

12J}7 

17 

11  45  25.63 

1.9226 

3  20  18.4 

13.840 

17 

13  22  19.16 

2.1803 

14    4  10.6 

12.51 

18 

11  47  21.07 

1.92S5 

3  34    8.8 

13.830 

18 

13  24  27.69 

3.1463 

14  16  89.7 

12.45 

19 

11  49  16.69 

1.9285 

3  47  59.1 

13.838 

19 

13  26  36.59 

3.1613 

14  29    5.1 

UJI 

20 

11  51  12.49 

1.9316 

4    1  49.3 

13.835 

20 

13  28  45.85 

3.1673 

14  41  26.8 

UM 

21 

11  53    8.47 

1.9347 

4  15  39.3 

13.832 

21 

13  30  55.47 

2.1634 

14  53  44.7 

WJB 

22 

11  55    4.65 

1.9380 

4  29  29.1 

13.828 

22 

13  33    5.46 

2.1606 

15    5  58.7 

13  JO 

23 

11  57    1.03 

1.9413 

-  4  43  18.6 

-13.822 

23 

13  35  15.82 

3.1768 

-15  18    8.7 

-12J3 

OC 

rOBEB 

L  24. 

OCT 

OBER 

26. 

0 

11  58  57.60 

1.9446 

-  4  57    7.7 

-13.816 

0 

13  37  26.55 

3.1830 

-16  30  14.6 

-t2-« 

1 

12    0  54.38 

1.9481 

5  10  56.4 

13.808 

1 

13  39  37.66 

2.1883 

15  42  16.3 

11.91 

2 

12    2  51.37 

1.9616 

5  24  44.6 

13.708 

2 

13  41  49.14 

2.1046 

16  64  13.7 

IIM 

3 

12    4  48.57 

1.9661 

5  38  32.2 

13.788 

3 

13  44    1.01 

3.3000 

16    6    6.8 

IIM 

4 

12    6  45.98 

1.9688 

5  52  19.2 

13.778 

4 

13  46  13.25 

3.3073 

16  17  55.4 

11.77 

5 

12    8  43.62 

1.9626 

6    6    5.5 

13.766 

5 

13  48  25.88 

3.3138 

16  29  39.5 

11.69 

6 

12  10  41.48 

1.9063 

6  19  51.1 

13.763 

6 

13  50  38.90 

3.33U2 

16  41  18.9 

11.61 

7 

12  12  39.57 

1.9702 

6  33  35.8 

13.738 

7 

13  52  52.30 

3.3366 

16  62  53.6 

11  .SS 

8 

12  14  37.90 

1.9741 

6  47  19.7 

13.723 

8 

13  55    6.09 

3.3331 

17    4  23.4 

U.4& 

9 

12  16  36.46 

1.9780 

7    1    2.6 

13.707 

9 

13  67  20.27 

3.3306 

17  15  48.2 

11-373 

10 

12  18  35.26 

1.9821 

7  14  44.5 

13.680 

10 

13  59  34.84 

3.3461 

17  27    8.1 

11.381 

11 

12  20  34.31 

1.9863 

7  28  25.3 

13.670 

11 

14    1  49.80 

3.3637 

17  38  22.9 

IIJO! 

12 

12  22  33.61 

1.9904 

7  42    4.9 

13.660 

12 

14    4    5.16 

3.3603 

17  49  32.4 

11.114 

13 

12  24  33.16 

1.9047 

7  55  43.8 

13.628 

13 

14    6  20.91 

3.3658 

18    0  36.6 

11 .03^ 

14 

12  26  32.97 

1.9090 

8    9  20.3 

13.606 

14 

14    8  37.06 

3.3736 

18  11  35.4 

WJ8H 

15 

12  28  33.04 

2.0034 

8  22  56.0 

13.683 

15 

14  10  53.61 

3.3703 

18  22  28.7 

10.»ij 

16 

12  30  33.38 

2.0079 

8  36  30.3 

13.668 

16 

14  13  10.56 

3.2856 

18  33  16.4 

10.74« 

17 

12  32  33.99 

2.0124 

8  50    3.0 

13.632 

17 

14  15  27.90 

2.2033 

18  43  58.5 

10.653 

18 

12  34  34.87 

2.0160 

9    3  34.1 

13.604 

18 

14  17  45.64 

2.2000 

18  54  34.7 

10.5M 

19 

12  36  36.02 

2.0216 

9  17    3.5 

13.476 

19 

14  20    3.78 

2.3067 

19    5    5.0 

10.4S3 

20 

12  38  37.46 

2.0263 

9  30  31.2 

13.447 

20 

14  22  22.32 

3.3133 

19  15  29.3 

10JS5 

21 

12  40  39.18 

2.0311 

9  43  57.1 

13.416 

21 

14  24  41.26 

2.3100 

19  25  47.6 

lOJSS 

22 

12  42  41.19 

2.0360 

9  57  21.1 

13.383 

22 

14  27    0.60 

2.3267 

19  35  59.7 

lO.ltf 

23 

12  44  43.50 

2.0409 

10  10  43.1 

13.360 

23 

14  29  20.34 

2.8323 

19  46    5.5 

10.043 

24 

12  46  46.10 

2.0468 

-10  24    3.1 

-13.316 

24 

14  31  40.48 

2.3S00 

-19  56    4.9 

-o.9r 

:•.  •: 


MOON,  1916. 


101 


GREENWICH  MEAN  TIME, 


[oor. 

Aaeentioo. 

Var. 

DecUnatkm. 

Var. 
]£ta. 

Hour. 

Right 
ABoension. 

Var. 

DecUnatkm. 

Var. 

OCTOBER  27. 

OCTOBER  29. 

h   m       8 

s 

•     /      // 

// 

h   m      s 

s 

•      /      ff 

// 

0 

14  31  40.48 

34800 

-19  56    4.9 

-9.087 

0 

16  30  50.41 

2M7A 

-25  21    4.8 

-3.005 

1 

14  34     1.02 

23467 

20    5  57.9 

0.828 

1 

16  33  26.35 

2.0004 

25  24    5.4 

2.924 

2 

14  36  21.96 

2J623 

20  15  44.3 

9.718 

2 

16  36    2.46 

2.0033 

25  26  55.7 

2.753 

3 

14  88  43.29 

2.8688 

20  25  24.0 

9.006 

3 

16  38  38.74 

2.0060 

25  29  35.8 

2.682 

4 

14  41    5.02 

2J866 

20  34  56.9 

9.492 

4 

16  41  15.17 

2.0086 

25  32    5.5 

2.408 

5 

14  43  27.15 

2.8721 

20  44  23.0 

9.378 

5 

16  43  51.76 

2.6110 

25  34  24.8 

2.236 

6 

14  45  ^.67 

2.S786 

20  53  42.2 

9.361 

6 

16  46  28.49 

2.0133 

25  36  33.8 

3.063 

7 

14  48  12.58 

2.3862 

21    2  54.3 

9.143 

7 

16  49    5.35 

2.0164 

25  38  32.3 

1.888 

S 

14  50  35.89 

2.8017 

21  11  59.3 

9.033 

8 

16  51  42.34 

2.6174 

25  40  20.3 

1.713 

9 

14  52  59.58 

2.3081 

21  20  57.0 

8.001 

9 

16  54  19.44 

2.0193 

25  41  57.8 

1.538 

10 

14  55  23.66 

2.4D4A 

21  29  47.4 

8.n8 

10 

16  56  56.65 

2.0210 

25  43  24.8 

1J03 

U 

14  57  48.13 

2.4110 

21  38  30.4 

8.054 

11 

16  59  33.96 

2.0330 

25  44  41.3 

1,187 

12 

15    0  12.98 

2.4174 

21  47    5.9 

8.638 

12 

17    2  11.36 

2.0240 

25  45  47.2 

1.010 

13 

15    2  38.22 

2.4338 

21  56  33.7 

8.400 

13 

17    4  48.84 

2.6263 

25  46  42.5 

0.833 

14 

15    5    3.83 

2.4300 

22    3  53.9 

8.372 

14 

17    7  26.39 

2.0263 

25  47  27.2 

0.657 

15 

15    7  29.82 

2.4303 

22  12    6.3 

8.141 

15 

17  10    4.00 

2.0073 

25  48    1.3 

0.479 

16 

15    9  56.18 

2.4424 

22  20  10.8 

8.000 

16 

17  12  41.66 

2.0281 

25  48  24.7 

0.302 

17 

15  12  22.91 

2.4480 

22  28    7.4 

7.870 

17 

17  15  19.37 

2.0288 

25  48  37.5 

-0.124 

18 

15  14  50.01 

2.4647 

22  35  55.9 

7.740 

18 

17  17  57.11 

2.0203 

25  48  39.6 

40.053 

19 

15  17  17.47 

2.40O7 

22  43  36.2 

7.606 

19 

17  20  34.88 

2.0297 

25  48  31.1 

0.231 

20 

15  19  45.29 

2.4007 

22  51    8.3 

7.400 

20 

17  23  12.67 

2.0208 

25  48  11.9 

0.408 

21 

15  22  13.47 

2.4720 

22  58  32.1 

7.327 

21 

17  25  50.46 

2.0299 

25  47  42.1 

0.586 

22 

15  24  42.00 

2.4783 

23    5  47.5 

7.180 

22 

17  28  28.26 

2.0208 

25  47    1.6 

0.704 

23 

15  27  10.87 

2.4841 

-23  12  54.4 

-7.043 

23 

17  31    6.04 

2.0390 

-25  46  10.4 

40.942 

OC 

rOBEH 

L28. 

OCT 

OBER 

30. 

0 

15  29  40.09 

2.4888 

-23  19  52.7 

-0.000 

0 

17  33  43.81 

2.0393 

-25  45    8.6 

+1.119 

1 

15  32    9.65 

2.4066 

23  26  42.4 

0.765 

1 

17  36  21.54 

2.0280 

25  43  56.1 

1.297 

2 

15  34  39.55 

2.6010 

23  33  23.3 

0.008 

2 

17  38  59.24 

2.0379 

25  42  33.0 

1.474 

3 

15  37    9.77 

2.5004 

23  39  55.4 

0.401 

3 

17  41  36.89 

2.0371 

25  40  59.2 

1.662 

4 

15  39  40.32 

2.6118 

23  46  18.6 

0.312 

4 

17  44  14.49 

2.0301 

25  39  14.8 

1.828 

5 

15  42  11.19 

2.6171 

23  52  32.8 

6.102 

5 

17  46  52.02 

2.0248 

25  37  19.8 

2.004 

6 

15  44  42.37 

2.6228 

23  58  38.0 

6.011 

6 

17  49  29.47 

2.0230 

25  35  14.3 

2.180 

7 

15  47  13.86 

2.6274 

24    4  34.1 

6.868 

7 

17  52    6.85 

2.0223 

25  32  58.2 

2.356 

8 

15  49  45.66 

2J324 

24  10  21.0 

5.704 

8 

17  54  44.14 

2.0307 

25  30  31.6 

20(32 

9 

15  52  17.75 

2.6378 

24  15  58.6 

6.648 

9 

17  57  21.33 

3.0180 

25  27  54.4 

2.708 

10 

15  54  50.14 

3JM22 

24  21  26.8 

6.302 

10 

17  59  58.41 

2.0171 

25  25    6.7 

2.882 

11 

15  57  22.81 

2.6468 

24  26  45.6 

6.335 

11 

18    2  35.38 

2.0151 

25  22    8.6 

3.065 

12 

15  59  55.75 

2J613 

24  31  55.0 

5.077 

12 

18    5  12.22 

3.0120 

25  19    0.1 

3.228 

13 

16    2  28.97 

2.6660 

24  36  54.8 

4.917 

13 

18    7  48.93 

2.6107 

25  15  41.2 

3.402 

14 

16    5    2.46 

2.6O08 

24  41  45.0 

4.756 

14 

18  10  25.50 

2.0063 

25  12  11.9 

3.574 

15 

16    7  36.21 

3.6046 

24  46  25.5 

4.603 

15 

18  13    1.92 

2.0068 

25    8  32.3 

3.746 

16 

16  10  10.21 

2.6088 

24  50  56.2 

4.431 

16 

18  15  38.19 

2.0032 

25    4  42.4 

3.917 

17 

16  12  44.46 

2.6728 

24  55  17.2 

4.308 

17 

18  18  14.30 

2.0003 

25    0  42.3 

4.087 

18 

16  15  18.94 

3.6760 

24  59  28.3 

4.103 

18 

18  20  50.23 

2.6074 

24  56  32.0 

4.256 

19 

16  17  53.65 

2.6804 

25    3  29.5 

3.937 

19 

18  23  25.99 

2.6044 

24  52  11.6 

4.425 

20 

16  20  28.59 

2.6841 

25    7  20.7 

3.770 

20 

18  26    1.56 

2.6018 

24  47  41.0 

4.593 

21  !  16  23    3.74 

3.6870 

25  11     1.9 

3.609 

21 

18  28  36.94 

2.6883 

24  43    0.4 

4.700 

22 

16  25  39.10 

2.6810 

25  14  33.0 

3.434 

22 

18  31  12.13 

2.6848 

24  38    9.8 

4.920 

23 

16  28  14.66 

2.6043 

25  17  54.0 

3.205 

23 

18  33  47.11 

2.6812 

24  33    9.3 

5.092 

24 

16  30  50.41 

3.6074 

-25  21    4.8 

-3.096 

24 

18  36  21.87 

2.6n6 

-24  27  58.8 

+5.367 
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ir. 


Aaoensioa. 


Var. 

lis. 


DecUnation. 


Var. 

per 

Hin. 


Hour. 


Right 
Asoenaioii. 


Var. 
iSSa. 


Declination. 


Var. 
per 

Bin. 


NOVEMBER  4. 


h 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
17  j  22 
22 
23 
23 
23 
23 
23 


m   s 

20  55.08 
23  2.31 
25  9.37 
27  16.27 
29  23.01 
31  29.60 
33  36.04 
35  42.34 
37  48.49 
39  54.51 
42  0.40 
44  6.17 
46  11.81 
48  17.33 
50  22.74 
52  28.04 
54  33.24 
56  38.34 
58  43.35 
0  48.26 
2  53.08 
57.83 
2.50 
7.09 


4 

7 
9 


s 

2.1219 
2.1191 
2.1163 
2.1137 
2.1111 
2.1086 
2.1062 
2.1038 
2.1014 
2.0903 
2.0072 
2.0051 
2.0930 
2.0011 
2.0803 
2.0875 
2.0858 
2.0643 
2.0827 
2.0811 
2.0798 
2.0785 
2.0772 
2.0760 


// 


-6  40 
6  26 
6  11 


5 
5 
5 
5 
4 
4 
4 
4 
3 
3 
3 
3 


56 
41 
26 
12 
57 
42 
27 
12 
57 
42 
27 
12 
2  57 
2  42 
27 


2 
2 
1 
1 
1 
1 


12 

57 
42 
27 
12 


-0  57 


53.5 

8.6 

22.0 

33.9 

44.3 

53.2 

0.9 

7.3 

12.6 

16.8 

20.0 

22.2 

23.6 

24.2 

24.2 

23.6 

22.5 

20.9 

18.9 

16.6 

14.2 

11.6 

8.9 

6.3 


NOVEMBER  5. 


23  11 
23  13 
23  15 
23  17 
23  19 
23  21 
23  23 
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17  41 
17  44 
17  47 
17  49 
17  52 
17  55 

17  57 

18  0 
18  3 
18  6 
18  8 
18  11 
18  14 


18  16 
18  19 
18  22 
18  24 
18  27 
18  30 
18  32 
18  35 
18  38 
18  40 
18  43 
18  46 
18  48 
18  51 
18  53 
18  56 

18  59 

19  1 
19  4 
19  7 
19  9 
19  12 
19  14 
19  17 
19  19 


s 

s 

0.01 

2.7029 

42.22 

2.7040 

24.49 

2.7040 

6.81 

2.7057 

49.17 

2.7063 

31.56 

2.7067 

13.97 

2  7069 

56.39 

2.7060 

38.80 

2.7088 

21.20 

2.7064 

3.57 

2.7059 

45.91 

2.7063 

28.20 

2.7043 

10.43 

2.7033 

52.59 

2.7021 

34.68 

2.7008 

16.68 

2.6991 

58.57 

2.6973 

40.35 

2.0954 

22.02 

2.0934 

3.56 

2.0912 

44.96 

2.6888 

26.21 

2.6862 

7.30 

2.6834 

$t 


-25  41 
25  41 
25  41 
25  41 
25  41 
25  40 
25  39 
25  38 
25  37 
25  36 

25  34 

26  32 
25  30 
25  28 
25  26 
25  24 
25  21 
25  18 
25  15 
25  12 
25  8 
25  5 
25  1 

-24  57 


39.0 
47.4 
44.6 
30.6 

5.3 
28.7 
40.9 
41.8 
31.5 

9.9 
37.0 
52.9 
57.6 
51.0 
33.3 

4.4 
24.4 
33.2 
31.0 
17.7 
53.4 
18.1 
31.9 
34.8 


NOVEMBER  27. 


48.22 
28.96 

9.52 
49.88 
30.04 

9.99 
49.71 
29.20 

8.45 
47.45 
26.20 

4.69 
42.91 
20.85 
58.51 
35.88 
12.95 
49.72 
26.18 

2.32 
38.14 
13.64 
48.80 
23.63 
58.12 


2.6805 
2.6775 
2.6743 
2.6n0 
2.6676 
2.6639 
2.6601 
2.6562 
2.6521 
2.6479 
2.6437 
2.6393 
2.6347 
2.6300 
2.6253 
2.6203 
2.6153 
2.6103 
2.6050 
2.5997 
2.5043 
2.5888 
2.5833 
2.5777 
I  2.5719 


-24  53  26.8 
24  49  8.0 
24  44  38.5 
24  39  58.3 
24  35  7.4 
24  30  6.0 
24  24  54.0 
24  19  31.6 
24  13  58.8 
24  8  15.6 
24  2  22.2 
23  56  18.6 
23  50  4.8 
23  43  41.0 
23  37  7.2 
23  30  23.6 
23  23  30.2 
23  16  27.0 
23  9  14.2 
23  1  51.8 
22  54  19.9 
22  46  38.7 
22  38  48.2 
22  30  48.4 

-22  22  39.5 


I* 

-0.234 
-0.047 
•M).140 
0.328 
0.516 
0.703 
0.801 
1.078 
1.266 
1.454 
1.642 
1.828 
2.016 
2.208 
2.388 
2.574 
2.760 
2.945 
3.120 
3.31S 
3.407 
3.670 
3.861 
-M.04S 

-M.223 
4.403 
4.581 
4.759 
4.930 
5.112 
5.287 
5.460 
5.633 
5.806 
5.975 
6.145 
6.313 
6.480 
6.645 
6.806 
6.972 
7.133 
7.293 
7.453 
7.609 
7.764 
7.919 
8.073 

-f8.223 


MOOI^,  1916.  109 

MEAN  TIKE. 


110  MOON,  1916. 

MEAN  TIME. 


MOON,  1916.  Ill 

MEAN  TIME. 
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MOON,  1916. 

GREENWICH  MEAN  TlBfE. 


Tloiir 

Ri«ht 
Aaoenaion. 

Var. 

Declination. 

Var. 

Hoar. 

Rifht 
Aaotmkm. 

Var. 

DeeUnatkA. 

XAWUa 

DEGBMBER  10. 

DECEMBER  12. 

h   m      s 

8 

m        t         ft 

tt 

h   m      s 

9 

m        0         if 

1 

0 

5  55  81.89 

2.2S7a 

+25  19  23.6 

-2.844 

0 

7  38  55.04 

8.0670 

+21  13  49.8 

-7JBI : 

1 

5  57  46.04 

3.3844 

25  16  59.2 

3^70 

1 

7  40  58.89 

8X1687 

21    6  10.1 

IM 

2 

6    0    0.02 

3.2Ue 

25  14  27.2 

3.605 

2 

7  43    1.48 

3jO«04 

20  58  25.4 

7.m 

3 

6    2  13.83 

3.2288 

25  11  47.8 

3.718 

3 

7  45    4.32 

2XH8S 

20  50  35.4 

7£l 

4 

6    4  27.47 

3.2250 

25    9    1.0 

2.843 

4 

7  47    6.91 

3J0410 

20  42  40.1 

IM 

5 

6    6  40.94 

2.22W 

25    6    6.7 

2.066 

5 

7  49    9.24 

2J0UR 

20  34  89.5 

8jOO 

6 

6    8  54.23 

3.3200 

25    3    5.1 

3. 068 

6 

7  51  11.32 

8X1B36 

20  26  33.7 

8.1# 

7 

6  11    7.34 

3.3100 

24  59  56.1 

3.211 

7 

7  53  13.15 

3XX»4 

20  18  22.7 

iJC 

8 

6  13  20.26 

3.3188 

24  56  89.8 

3.832 

8 

7  55  14.73 

3X043 

20  10    6.5 

8JU 

9 

6  15  32.99 

2J100 

24  53  16.3 

3.453 

9 

7  57  16.05 

3X1300 

20    1  45.3 

gJN 

10 

6  17  45.53 

2J073 

24  49  45.5 

3.673 

10 

7  59  17.13 

3X)168 

19  53  19.0 

8.4W 

11 

6  19  57.87 

2J041 

24  46    7.5 

3.603 

11 

8    1  17.95 

3.0117 

19  44  47.8 

gja 

12 

6  22  10.02 

2.3006 

24  42  22.4 

3.812 

12 

8    3  18.53 

3.0076 

19  36  11.7 

SMk 

13 

6  24  21.96 

2.1073 

24  38  30.1 

3.080 

13 

8    5  18.86 

2MfH 

19  27  80.7 

8.7» 

14 

6  26  33.70 

2.1080 

24  34  30.8 

4.048 

14 

8    7  18.94 

1.0008 

19  18  44.8 

SJH 

15 

6  28  45.23 

2.1004 

24  30  24.4 

4.165 

15 

8    9  18.78 

1.0063 

19    9  54.2 

SJSI 

16 

6  30  56.55 

3.1868 

24  26  11.0 

4.281 

16 

8  11  18.38 

1.0013 

19    0  58.9 

8JI1 

17 

6  33    7.65 

2.1883 

24  21  50.7 

4.307 

17 

8  13  17.73 

1.0673 

18  51  58.9 

9.01 

18 

6  35  18.54 

2.1707 

24  17  23.4 

4.612 

18 

8  15  16.84 

1.0683 

18  42  54.2 

».U7 

19 

6  37  29.21 

2.1700 

24  12  49.3 

4.626 

19 

8  17  15.71 

1.0703 

18  33  44.9 

LIS 

20 

6  39  39.66 

2.1723 

24    8    8.3 

4.740 

20 

8  19  14.35 

1.0763 

18  24  31.1 

9J88 

21 

6  41  49.88 

2.1685 

24    3  20.5 

4.853 

21 

8  21  12.75 

1.0713 

18  15  12.8 

9.MS 

22 

6  43  59.88 

2.1648 

23  58  26.0 

4.064 

22 

8  23  10.91 

1.0674 

18    5  50.1 

9.4U 

23 

6  46    9.65 

2.1600 

+23  53  24.8 

^.076 

23 

8  25    8.84 

1.0686 

+17  56  23.0 

-9.« 

DEC 

R  11. 

DECI 

SMBEB 

.  18. 

0 

6  48  19.19 

2.1671 

+23  48  16.9 

-6.187 

0 

8  27    6.53 

1.0606 

+17  46  51.5 

-9ill 

1 

6  50  28.50 

2.1682 

23  43    2.4 

6.207 

1 

8  29    3.99 

1.0668 

17  37  15.7 

9JS 

2 

6  52  37.57 

2.1402 

23  87  41.3 

6.406 

2 

8  31    1.23 

1.0611 

17  27  85.7 

9.7IB 

3 

6  54  46.40 

2.1463 

23  32  13.7 

6.614 

3 

8  32  58.24 

1.0483 

17  17  61.6 

o.m 

4 

6  56  55.00 

2.1413 

23  26  39.6 

6.622 

4 

8  84  55.03 

1.0447 

17    8    3.1 

9.941 

5 

6  59    3.36 

2.1373 

23  20  59.1 

6.728 

5 

8  36  51.60 

1.0U0 

16  58  10.6 

9.901 

6 

7     1  11.48 

2.1383 

23  15  12.2 

6.835 

6 

8  38  47.95 

1.0873 

16  48  14.0 

9J77 

7 

7    3  19.35 

2.1202 

23    9  18.9 

5.040 

7 

8  40  44.08 

1.0887 

16  88  13.4 

WSHi 

8 

7    5  26.98 

2.1282 

23    3  19.4 

6J>44 

8 

8  42  89.99 

1.0801 

16  28    8.9 

10  J« 

9 

7    7  34.37 

2.1211 

22  57  13.6 

6.148 

9 

8  44  35.69 

1.0366 

16  18    0.4 

MJ74 

10 

7    9  41.51 

2.1160 

22  51    1.6 

6.352 

10 

8  46  31.18 

1.8381 

16    7  48.0 

10  JS 

11 

7  11  48.40 

2.1128 

22  44  43.4 

6.364 

11 

8  48  26.46 

1.0107 

15  57  31.8 

lOJOl 

12 

7  13  55.04 

2.1086 

22  38  19.1 

6.465 

12 

8  50  21.54 

1.0163 

15  47  11.9 

10  JO 

13 

7  16    1.43 

2.1044 

22  31  48.8 

6.655 

13 

8  52  16.41 

1.0138 

15  36  48.2 

10.496 

14 

7  18    7.57 

2.1003 

22  25  12.5 

6.655 

14 

8  54  11.08 

1.0005 

15  26  20.8 

10.4S7 

15 

7  20  13.46 

2.0060 

22  18  30.2 

6.754 

15 

8  56    5.55 

1J063 

15  15  49.8 

10.548 

16 

7  22  19.09 

2.0018 

22  11  42.0 

6.853 

16 

8  57  59.83 

1.0081 

15    5  15J 

10.608 

17 

7  24  24.47 

2.0876 

22    4  47.9 

6.050 

17 

8  59  53.92 

1J096 

14  54  36.9 

10.667 

18 

7  26  29.60 

3.0634 

21  57  48.0 

7.046 

18 

9    1  47.81 

1.8066 

14  43  55.1 

10.725 

19 

7  28  34.48 

2.0702 

21  50  42.4 

7.142 

19 

9    3  41.51 

1.8886 

14  33    9.9 

10.783 

20 

7  30  39.10 

2.0740 

21  43  31.0 

7.237 

20 

9    5  35.03 

1.8804 

14  22  21.2 

10.W) 

21 

7  32  43.47 

2.0707 

21  36  14.0 

7.331 

21 

9    7  28.36 

1.8874 

14  11  29.1 

10.886 

22 

7  34  47.58 

2.0664 

21  28  51.3 

7.424 

22 

9    9  21.52 

1.8846 

14    0  3S.7 

10.961 

23 

7  36  51.44 

2.0622 

21  21  23.1 

7.617 

23 

9  11  14.50 

1.8816 

13  49  35.0 

11.006 

24 

1 

7  38  55.04 

2.0670 

+21  13  49.3 

-7.608 

24 

9  13    7.31 

1.8788 

+13  38  33.0 

-u.oeo 
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114  MOON,  1916. 

MEAN  TIME. 


MOON,  1916.  115 

MEAN  TIME. 


116  MOON,  1916. 

IIBAK  TIME. 


MOON,  1916. 


117 


GREENWICH  MEAN  TIME. 


Hour. 


Right 


Var. 

per 

Hin. 


Declination. 


Var. 

per 

Hin. 


DECEMBER  SO. 


h    m      s 

8 

0 

23  36  34.82 

2.0Q01 

1 

23  38  40.18 

2.0886 

2 

23  40  45.45 

2.0871 

3 

23  42  50.63 

2.0858 

4 

23  44  55.74 

2.0845 

5 

23  47    0.77 

2.0833 

6 

23  49    5.73 

2.0822 

7 

23  51  10.63 

2.0811 

8 

23  53  15.46 

2.0801 

9 

23  55  20.24 

2.07W 

10 

23  57  24.96 

2.0783 

11 

23  59  29.64 

2.0777 

12 

0    1  34.28 

2.0770 

13 

0    3  38.88 

2.0763 

14 

0    5  43.44 

2.0758 

15 

0    7  47.98 

2.0754 

16 

0    9  52.49 

2.0740 

17 

0  11  56.97 

2.0746 

18 

0  14    1.44 

2.0744 

19 

0  16    5.90 

2.0743 

20 

0  18  10.35 

2.0742 

21 

0  20  14.80 

2.0741 

22 

0  22  19.24 

2.0741 

23 

0  24  23.69 

2.0743 

24 

0  26  28.15 

2.0744 

+2  43  27.7 

2  58  26.0 

3  13  22.4 
3  28  16.8 
3  43    9.1 

3  57  59.3 

4  12  47.3 
4  27  33.0 
4  42  16.4 

4  56  57.4 

5  11  35.9 
5  26  11.9 
5  40  45.3 

5  55  16.0 

6  9  43.9 
6  24  9.1 
6  38  31.4 

6  52  50.7 

7  7  7.1 
7  21  20.4 
7  35  30.6 

7  49  37.7 

8  3  41.5 
8  17  42.0 

+8  31  39.2 


+14.088 
14.056 
14.023 
14.889 
14.864 
14.818 
14.781 
14.743 
14.703 
14.663 
14.621 
14.678 
14.534 
14.488 
14.443 
14.396 
14.347 
14.298 
14.248 
14.106 
14.144 
14.091 
14.036 
13.981 

+13.924 


Hour. 


0 
1 
2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
28 
24 


Right 
Aaoension. 


Var. 

per 

Hin. 


Declination. 


Var. 


DECEMBER  31. 


h  m 
0  26 
0  28 
0  30 
0  32 
0  34 
0  36 
0  38 
0  40 
0  43 
0  45 
0  47 
0  49 
0  51 
0  53 
0  55 
0  57 

0  59 

1  1 


1 
1 
1 
1 
1 
1 
1 


3 
6 
8 
10 
12 
14 
16 


8 

28.15 
32.62 
37.10 
41.60 
46.13 
50.69 
55.27 
59.89 
4.55 
9.25 
13.99 
18.78 
23.63 
28.53 
33.49 
38.51 
43.60 
48.76 
53.99 
59.30 
4.68 
10.14 
15.69 
21.33 
27.06 


8 

2.0744 

2.0746 
2.0748 
2.0753 
2.0758 
2.0762 
2.0767 
2.0773 
2.0780 
2.0787 
2.0794 
2.0803 
2.0813 
2.0822 
2.0832 
2.0843 
2.0854 
2.0866 
2.0878 
2.0891 
2.0903 
2.0918 
2.0933 
2.0947 
2.0961 


// 


+  8  31  39.2 
8  45  32.9 

8  59  23.2 

9  13  9.9 
9  26  53.1 
9  40  32.6 
9  64    8.4 

10  7  40.4 
10  21  8.6 
10  34  33.0 

10  47  53.4 

11  1  9.8 
11  14  22.2 
11  27  30.5 
11  40  34.6 

11  53  34.5 

12  6  30.1 
12  19  21.4 
12  32  8.3 
12  44  50.8 

12  57  28.8 

13  10  2.3 
13  22  31.2 
13  34  55.4 

+13  47  14.9 


+13.924 
13.867 
13.806 
13.749 
13.689 
13.628 
13.565 
13.502 
13.438 
13.373 
13.307 
13.240 
13.173 
13.103 
13.033 
12.963 
12.891 
12.818 
12.745 
12.671 
12.596 
12.520 
12.443 
12.364 

+12.286 


PHASES  OF  THE  MOON. 


#  New 
J  First 
0  Full 
C  Last 

#  New 
3  First 
0  Pull 
(  Last 

#  New 
^  First 
0  Full 
C  Last 
t  New 
3  First 


Moon 

Quarter 

Moon 

Quarter 

Moon 

Quarter 

Moon 

Quarter 

Moon 

Quarter 

Moon 

Quarter 

Moon 

Quarter 


d    h      m 

Jan.       4  16  45.4 

11  15  37.6 

19  20  29.0 

27  12  36.1 

Feb.      3    4    5.6 

10  10  20.4 

18  14  28.6 

25  21  23.8 
Mar.      3  16  57.6 

11  6  32.9 

19  6  26.7 

26  4  22.4 
Apr.      2    4  21.2 

10    2  35.7 


Apr. 


May 


d 
2 
10 
17 
24 
1 
9 
17 
23 
31 
June  8 
15 
22 
29 
July      7 


h  m 
4  21.2 
2  35.7 
17  7.5 
10  38.3 
17  28.9 
20  47.1 
11.3 
16.4 
37.3 
69.0 


2 
17 

7 
11 


9  41.7 


1 
22 
23 


16.3 
43.4 
55.0 


June 
July 


Aug. 


Sept. 


Oct. 


d  h  m 
29  22  43.4 

7  23  55.0 
14  16  40.0 
21  11  33.0 
29  14  15.4 

6  9  5.6 
13  0  0.3 
20  0  52.8 
28    6  24.7 

4  16  26.6 
11  8  30.9 
18  17  35.3 
26  19  34.1 

3  23    0.5 


Sept. 
Oct. 


Nov. 


Dec. 


d 

26 

3 

10 

18 

26 

2 

9 

17 

24 

1 

9 

17 

24 

31 


h 

19 

23 

19 

13 

8 

5 

8 

10 

20 

13 

0 

6 

8 

0 


m 
34.1 

0.6 

1.1 

8.7 
37.0 
50.6 
18.0 

0.5 
50.4 
56.6 
43.9 

6.4 
31.2 

V.2 


APOGEE. 


January 

February 

March 

April 

May 

June 


d 

16 

13 

12 

9 

6 

3 


h 

17.1 

9.4 

5.4 

1.7 

19.7 


June 

July 

August 

September 

October 

November 


9.5  I  December 


d 
30 
27 
24 
20 
18 
15 
13 


b 
16.2 
19.5 

5.0 
21.6 
17.2 
14.0 

8.8 


PERIGEE 


January 

February 

February 

March 

April 

May 

June 


d      h 

4    2.3 

1  12.1 

29    8.7 

26     1.2 

20  23.6 

16    1 


July 

August 

September 

October 

October 


d 

14 

11 

9 

6 

^\ 


h 
12.3 
21.3 

1.4 
10.5 

^.% 
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OKEENWICH  UGAN  TIUE. 
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GREENWICH  MEAN  TME. 


120  MOON,  1916. 

GREENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME. 


MOON,  1916.  12S 

GREENWICH  MEAN  TIME. 


124  MOON,  1916. 

GREENWICH  MEAN  TIME. 


MOON,  1916.  125 

GREENWICH  MEAN  TIME. 


126  MOON,  1916. 

GREENWICH  MEAN  TIME. 


MOON,  1916.  127 

MEAN  TIME. 
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MOON,  1916. 

GREENWICH  MEAN  TIME. 


G.M.T. 

Longitude. 

Latitude. 

Semi- 
diameter. 

Horisontal 
Parallax. 

Var. 
Hmr. 

Age. 

Trancit, 
Meridian  of  Qreenwich. 

Vif. 

m 

•     »      // 

•     /      // 

'      1/ 

/      // 

// 

d 

h     m 

Aug.    16.0 

4    511.0 

+4  45  51.0 

16    3.1 

58  48.62 

-2.287 

17.4 

Aug.  16 

L 

2  34.2 

tM 

16.5 

11    2  26.6 

4  59  35.7 

15  55.5 

58  20.77 

2.343 

17.9 

16 

U 

14  58.3 

tM 

17.0 

17  52  56.6 

5    8  48.6 

15  47.8 

57  52.57 

2.349 

18.4 

17 

L 

3  22.4 

2M 

17.5 

24  36  38.8 

5  13  35.4 

15  40.2 

57  24.60 

2.308 

18.9 

17 

U 

15  46.5 

2m 

18.0 

31 13  39.6 

514    5.0 

15  32.8 

56  57.37 

2.225 

19.4 

18 

L 

410.i» 

iM 

18.5 

37  44  13.6 

+5  10  29.8 

15  25.7 

56  31.33 

-2.109 

19.9 

18 

U 

16  35.5 

iM 

19.0 

44    8  41.1 

5    3    3.9 

15  19.0 

56   6.86 

1.905 

20.4 

19 

L 

5   0.4 

ija 

19.5 

50  27  28.3 

4  52    2.8 

1512.8 

55  44.25 

1.799 

20.9 

19 

U 

17  25.5 

llfl 

20.0 

56  41    5.3 

4  37  42.8 

15    7.2 

55  23.73 

1.018 

21.4 

20 

L 

5  50.8 

2.12 

20.5 

62  50    5.1 

4  20  20.5 

15    2.3 

55    5.47 

1.420 

21.9 

20 

U 

18  16.4 

M3 

21.0 

68  55    3.2 

+4   012.6 

14  57.9 

54  49.56 

-1.220 

22.4 

21 

L 

6  42.0 

2.12 

21.5 

74  56  35.5 

3  37  35.8 

14  54.2 

54  36.06 

1.022 

22.9 

21 

U 

19   7.6 

2.U 

22.0 

80  55  18.9 

312  46.6 

14  51.2 

54  24.99 

0.820 

23.4 

22 

L 

7  33.1 

2-lJ 

22.5 

86  51  50.1 

2  46    1.5 

14  48.9 

54  16.34 

0.023 

23.9 

22 

U 

19  58.4 

2.» 

23.0 

92  46  44.4 

2  17  37.1 

14  47.1 

54  10.01 

0.482 

24.4 

23 

L 

8  23.4 

2.06 

23.5 

98  40  36.6 

+1  47  50.2 

14  46.0 

54   5.93 

-0.248 

24.9 

23 

U 

20  47.9 

2.82 

24.0 

104  33  59.6 

1 16  57.8 

14  45.5 

54    4.01 

-0.074 

25.4 

24 

L 

911.9 

IM 

24.5 

110  27  24.2 

0  45  17.2 

14  45.5 

54    4.10 

+0.0^ 

25.9 

24 

U 

2135.5 

IM 

25.0 

116  21 19.1 

+013    6.4 

14  46.1 

54    6.07 

0.238 

26.4 

25 

L 

9  58.5 

\» 

25.5 

122  16  10.8 

-0  19  16.3 

14  47.1 

54    9.75 

0.378 

26.9 

25 

U 

22  21.0 

IM 

26.0 

128  12  23.1 

-0  51  31.9 

14  48.5 

5415.04 

•fO.502 

27.4 

26 

L 

10  43.1 

IS 

26.5 

134  10  17.4 

1  23  20.6 

14  50.4 

54  21.75 

0.015 

27.9 

26 

U 

23   4.7 

1.-1 

27.0 

140  10  12.3 

1  54  22.5 

14  52.5 

54  29.75 

0.710 

28.4 

27 

L 

1126.0 

IT. 

27.5 

146  12  23.9 

2  24  16.9 

14  55.0 

54  38.88 

0.806 

28.9 

27 

U 

28  47.1 

1.73 

28.0 

152  17.  6.0 

2  52  43.3 

14  57.8 

54  49.06 

0.886 

29.4 

28 

L 

12   8.0 

!.:♦ 

28.5 

158  24  29.5 

-3  19  20.8 

15    0.8 

55   0.12 

+0.958 

0.3 

•   •   ■ 

29.0 

164  34  44.0 

3  43  49.3 

15    4.0 

55  12.04 

1.022 

0.8 

29 

U 

0  28.8 

l.T< 

29.5 

170  47  56.5 

4    5  48.7 

15    7.5 

55  24.67 

1.0T9 

1.3 

29 

L 

12  49.7 

l.TS 

30.0 

177    412.8 

4  25   0.3 

15  11.1 

55  37.94 

1.133 

1.8 

30 

U 

110.9 

I." 

30.5 

183  23  36.9 

4  41    6.3 

15  14.9 

55  51.85 

1.184 

2.3 

30 

L 

13  32.3 

IJ» 

31.0 

189  46  12.8 

-4  53  50.6 

15  18.8 

56    6.33 

+1.231 

2.8 

31 

U 

154.2 

lis 

31.5 

196  12    3.1 

5    2  59.0 

15  22.9 

56  21.36 

1.276 

3.3 

31 

L 

14  16.7 

ISQ 

Sept.     1.0 

202  41 11.0 

5    819.4 

15  27.2 

56  36.95 

1.320 

3.8 

Sept.   1 

U 

239.9 

1.1: 

1.5 

209  13  39.2 

5    9  42.1 

15  31.6 

56  53.03 

1.361 

4.3 

1 

L 

15   3.9 

2.04 

2.0 

215  49  30.9 

5    7   0.0 

15  36.1 

57    9.59 

1.399 

4.8 

2 

U 

3  28.S 

m 

2.5 

222  28  49.4 

-5   0    9.3 

15  40.7 

57  26.58 

+1.432 

5.3 

2 

L 

16  54.7 

2.20 

3.0 

229  11  38.8 

4  4Q   8.7 

15  45.4 

57  43.94 

1.467 

5.8 

3 

U 

4  21.7 

2.2« 

3.5 

235  58    2.6 

4  34   0.9 

15  50.2 

58    1.55 

1.474 

6.3 

3 

L 

16  49.7 

2X 

4.0 

242  48    4.5 

4  14  51.8 

15  55.1 

58  19.27 

1.477 

6.8 

4 

U 

518.7 

3.4S 

4.5 

249  41  47.2 

3  51  51.5 

15  59.9 

58  36.92 

1.461 

7.3 

4 

L 

17  48.6 

2il 

5.0 

256  39  12.1 

-3  25  14.1 

16    4.6 

58  54.26 

+1.423 

7.8 

5 

U 

618.9 

2M 

5.5 

263  40  18.0 

2  55  18.0 

16    9.2 

59  10.98 

1.360 

8.3 

5 

L 

18  49.6 

2.56 

6.0 

270  45    1.4 

2  22  25.8 

16  13.5 

59  26.77 

1.267 

8.8 

6 

U 

7  20.4 

7^ 

6.5 

277  53  14.1 

147    5.1 

16  17.4 

59  41.24 

1.141 

9.3 

6 

L 

19  51.0 

2i3 

7.0 

285    4  43.0 

1    9  47.3 

16  20.9 

59  54.03 

0.981 

9.8 

7 

U 

8  2U 

2.<9 

7.5 

29219   9.8 

-0  31    8.3 

16  23.8 

60    4.66 

+0.788 

10.3 

7 

L 

2050.8 

2.43 

8.0 

299  36    9.6 

+0   813.0 

16  26.0 

60  12.81 

+0.563 

10.8 

6 

U 

919.5 

2J» 

MOON,  1916.  129 

MEAN  TIME. 
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130  MOON,  1916. 

GREENWICH  MEAN  TIME. 


MOON,  1916.  181 

OREENWICH  MEAN  TIMB. 
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MOON,  1916. 


GREENWICH  MEAN  TIME. 


O.M.T. 

Longitudo. 

Latitude. 

Sffliil- 
diameter. 

Horixontal 
Parallax. 

Var. 
I^ur. 

Age. 

Transit, 
ICerklian  of  OreeQwicfa. 

Var. 
uour. 

9            t              It 

0            ^             // 

/      // 

/      // 

// 

d 

h    m 

m 

Nov.    16.0 

128  28  16.4 

-1  29  52.2 

14  47.8 

5412.33 

40.179 

20.6 

Nov.  16 

L 

610.2 

1.81 

16.5 

134  22  13.0 

1  59  40.7 

14  48.7 

54  15.77 

0.395 

21.1 

16 

U 

17  31.6 

1.77 

17.0 

140  17  16.3 

2  28  18.0 

14  50.4 

54  21.82 

0.614 

21.6 

17 

L 

5  52.7 

1.74 

17.5 

14614    7.1 

2  55  27.7 

14  52.7 

54  30.50 

0.832 

22.1 

17 

U 

18  13.5 

1.73 

18.0 

152  13  26.5 

3  20  53.1 

14  55.8 

54  41.78 

1.045 

22.6 

18 

L 

6  34.2 

1.72 

18.5 

158  15  54.3 

-3  44  17.1 

14  59.6 

54  55.57 

+1.250 

23.1 

18 

U 

18  54.8 

1.72 

19.0 

164  22    9.1 

4    5  22.5 

15    4.0 

5511.74 

1.443 

23.6 

19 

L 

7  15.6 

1.74 

19.5 

170  32  46.5 

4  23  51.6 

15    9.0 

55  30.14 

1.019 

24.1 

19 

U 

19  36.6 

1.77 

20.0 

176  48  18.9 

4  39  26.5 

15  14.5 

55  50.51 

1.773 

24.6 

20 

L 

7  58.1 

1.81 

20.5 

183    9  14.4 

4  51  49.2 

15  20.6 

56  12.60 

1.902 

25.1 

20 

U 

20  20.1 

1.86 

21.0 

189  35  55.4 

-5    0  42.2 

15  26.9 

56  36.03 

-M.999 

25.6 

21 

L 

8  42.8 

1.92 

21.5 

196    8  37.8 

5    5  49.0 

15  33.6 

57    0.41 

2.069 

26.1 

21 

U 

21    6.3 

2.00 

22.0 

202  47  30.2 

5    6  54.5 

15  40.4 

57  25.29 

2.080 

26.6 

22 

L 

9  30.9 

2.09 

22.5 

209  32  33.2 

5    3  46.4 

15  47.2 

57  50.17 

2.058 

27.1 

22 

U 

2156.6 

2.19 

23.0 

216  23  38.2 

4  56  15.5 

15  53.8 

58  14.51 

1.991 

27.6 

23 

L 

10  23.4 

2.29 

23.5 

223  20  28.3 

-4  44  17.1 

16    0.1 

58  37.77 

+1.879 

28.1 

23 

U 

22  51.5 

2.39 

24.0 

230  22  36.9 

4  27  51.8 

16    6.0 

58  59.42 

1.723 

28.6 

24 

L 

1120.8 

2.48 

24.5 

237  29  30.3 

4    7    6.3 

16  11.3 

59  18.93 

1.525 

29.1 

24 

U 

23  51.1 

2.56 

25.0 

244  40  27.1 

3  42  13.8 

16  16.0 

59  35.87 

1.292 

0.1 

25 

L 

12  22.3 

2.62 

25.5 

251  54  41.2 

3  13  34.0 

16  19.8 

59  49.84 

1.032 

0.6 

•     •     • 

26.0 

259  11  22.4 

-2  41  33.3 

16  22.7 

60   0.58 

+0.753 

1.1 

26 

U 

0  54.0 

2.64 

26.5 

266  29  39.4 

2    6  44.2 

16  24.7 

60    7.90 

0.465 

1.6 

26 

L 

13  25.8 

2.64 

27.0 

273  48  41.1 

1  29  43.3 

16  25.7 

60  11.74 

+0.178 

2.1 

27 

U 

157.6 

2.62 

27.5 

281    7  38.8 

0  5111.3 

16  25.8 

60  12.22 

-0.099 

2.6 

27 

L 

14  28.6 

2.56 

28.0 

288  25  48.1 

-0  11  50.2 

16  25.1 

60    9.44 

0.358 

3.1 

28 

U 

2  58.9 

2.49 

28.5 

295  42  29.7 

+0  27  36.6 

16  23.5 

60    3.70 

-0.591 

3.6 

28 

L 

15  28.3 

2.40 

29.0 

302  57    9.9 

1    6  27.8 

16  21.3 

59  55.38 

0.795 

4.1 

29 

U 

3  56.6 

2.32 

29.5 

310    9  21.8 

144    3.1 

16  18.4 

59  44.77 

0.966 

4.6 

29 

L 

16  23.9 

2.23 

30.0 

317  18  44.2 

2  19  46.2 

16  15.0 

59  32.32 

1.105 

5.1 

30 

U 

4  50.2 

2.15 

30.5 

324  25    1.8 

2  53    4.4 

16  11.2 

59  18.39 

1.211 

5.6 

30 

L 

17  15.6 

2.08 

Dec.      1.0 

33128   4.2 

+3  23  28.9 

16    7.1 

59    3.35 

-1.288 

6.1 

Dec.     1 

U 

5  40.2 

2.03 

1.5 

338  27  45.2 

3  50  35.6 

16    2.8 

58  47.57 

1.340 

6.6 

1 

L 

18   4.3 

1.99 

2.0 

345  24    2.0 

414   4.9 

15  58.4 

58  31.29 

1.368 

7.1 

2 

U 

6  28.0 

1.96 

2.5 

352  16  54.1 

4  33  41.5 

15  53.9 

58  14.80 

1.378 

7.6 

2 

L 

18  51.4 

1.93 

3.0 

359    6  22.5 

4  49  14.4 

15  49.4 

57  58.27 

1.374 

8.1 

3 

U 

714.7 

1.94 

3.5 

5  62  29.1 

+6   0  36.5 

15  44.9 

57  41.87 

-1.360 

8.6 

3 

L 

19  38.1 

1.93 

4.0 

12  35  16.5 

6    7  44.6 

15  40.5 

57  25.66 

1.339 

9.1 

4 

U 

8   1.6 

1.97 

4.5 

19  14  46.5 

5  10  39.0 

15  36.1 

57    9.75 

1.313 

9.6 

4 

L 

20  25.4 

1.99 

5.0 

25  51    0.9 

5    9  23.3 

15  31.9 

56  54.16 

1.284 

10.1 

5 

U 

8  49.5 

2.03 

5.5 

32  24    1.4 

5    4    4.3 

15  27.7 

56  38.95 

1.254 

10.6 

5 

L 

21 14.1 

2.07 

6.0 

38  53  49.0 

+4  54  51.9 

15  23.7 

56  24.08 

-1.223 

11.1 

6 

U 

9  39.1 

2.10 

6.5 

45  20  24.2 

4  41  58.2 

15  19.7 

56    9.61 

1.189 

11.6 

6 

L 

22   4.6 

2.14 

7.0 

51  43  47.9 

4  25  37.8 

15  15.9 

55  55.53 

1.155 

12.1 

7 

U 

10  30.4 

2.17 

7.5 

58   4    1.3 

4    6    7.6 

15  12.2 

55  41.90 

1.119 

12.6 

7 

L 

22  56.6 

2.19 

8.0 

64  21    6.1 

3  43  46.0 

15    8.6 

55  28.71 

1.078 

13.1 

8 

U 

1122.9 

2.19 

8.5 

70  35    5.2  +318  52.8 

15    5.1 

5516.05 

-1.031 

13.6 

8 

L 

23  49.3 

2.19 

9.0 

76  46    3.1 

+2  51  48.8 1 

15    1.9 

55   4.00 

-0.976 

14.1 

9 

U 

12  15.5 

2.17 

MOON,  1916.  188 

GKEENWICH  MEAN  TIME. 
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MEKCUKY,  1916. 

GREENWICH  MEAN  TIME. 


Date. 

Apparent 
Aflocnaloo. 

Var.  per 
Hour. 

Apparent 
DeoUnation. 

Var.  per 
Hour. 

Locarithm  of 

Distance 
from  Earth. 

1 
t 

Var.  per 
Hour. 

Semi- 
diam- 
eter. 

Hor, 

Paral- 

lax. 

TruDgtL 
Uertdai 
of 

CrlWrt^ 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Nton, 

wict. 

h    m       8 

8 

•      $       It 

ft 

n 

n 

b      a 

Jan. 

1 

19  25    8.05 

+17.640 

-24  11  13.2 

+34.68 

0.130  8872 

-1530.0 

2.47 

6.51 

0  46. 

2 

19  32  10.66 

17.57« 

23  56  33.8 

38.61 

0.127  0725 

1640.0 

2.49 

6.57 

0  4^. 

3 

19  39  11.53 

17.494 

23  40  20.1 

42.53 

0.122  9668 

1773.4 

2.52 

6.63 

0  52. 

4 

19  46  10.22 

17.304 

23  22  32.8 

46.42 

0.118  5547 

1004.5 

2.54 

6.70 

0  55. 

5 

19  53    6.24 

17.271 

23    3  12.4 

50.28 

0.113  8197 

2042.8 

2.57 

6.77 

0  58 

6 

19  59  59.01 

+17.123 

-22  42  20.0 

+54.08 

0.108  7441 

-2188.4 

2.60 

6.85 

1     IJ 

7 

20    6  47.92 

16.948 

22  19  57.3 

57.80 

0.103  3090 

2342.3 

2.63 

6.94 

1     4. 

8 

20  13  32.24 

16.741 

21  56    6.2 

61.43 

0.097  4945 

2604.7 

2.67 

7.03 

1     6J 

9 

20  20  11.19 

16.408 

21  30  49.6 

64.93 

0.091  2797 

2675.8 

2.71 

7.13 

1     9J 

10 

20  26  43.84 

16.215 

21    4  11.0 

68.26 

0.084  6432 

2866.1 

2.75 

7.24- 

.   1  12 

11 

20  33    9.17 

+15.887 

-20  36  14.7 

+71.40 

0.077  5629 

-3045.7 

2.79 

7.36 

1  14  1 

12 

20  39  26.01 

15.607 

20    7    6.1 

74.29 

0.070  0167 

3244.3 

2.84 

7.49 

1  17  1 

13 

20  45  33.04 

15.069 

19  36  51.7 

76.86 

0.061  9832 

3451.7 

2.90 

7.63- 

•  1  19 

14 

20  51  28.78 

14.564 

19    5  39.6 

70.08 

0.053  4420 

3667.2 

2.95 

7.78 

1  21 

15 

20  57  11.54 

13.966 

18  33  39.0 

80.89 

0.044  3750 

3880.5 

3.02 

7.94 

1  22J 

16 

21    2  39.45 

+13.326 

-18    1    1.0 

+82.19 

0.034  7676 

-4117.2 

3.08 

8.12 

1  24.^ 

17 

21    7  50.43 

12.574 

17  27  58.7 

82.90 

0.024  6101 

4347.6 

3.16 

8.32 

1  25.( 

18 

21  12  42.16 

11.720 

16  54  46.9 

82.06 

0.013  8994 

4577.5 

3.23 

8.52 

1  26.J 

19 

21  17  12.14 

10.759 

16  21  42.7 

82.26 

0.002  6416 

4802.7 

3.32 

8.75 

1  27i 

20 

21  21  17.66 

9.681 

15  49    5.3 

80.71 

9.990  8541 

5018.2 

3.41 

8.99 

1  27.) 

21 

21  24  55.85 

+  8.481 

-15  17  15.9 

+78.24 

9.978  5683 

-5216.0 

3.51 

9.25 

1  ni 

22 

21  28    3.75 

7.157 

14  46  37.6 

74.78 

9.965  8323 

5301.8 

3.61 

9.52 

1  25J 

23 

21  30  38.38 

5.709 

14  17  35.0 

70.25 

9.952  7141 

5533.8 

3.72 

9.81 

1  24.! 

24 

21  32  36.82 

4.143 

13  50  34.1 

64.65 

9.939  3038 

5633.5 

3.84 

10.12 

1  22.S 

25 

21  33  56.41 

2.473 

13  26    0.7 

57.96 

9.925  7154 

5680.6 

3.96 

10.44 

1  19.$ 

26 

21  34  34.85 

+  0.719 

-13    4  20.2 

+50.23 

9.912  0880 

-6664.2 

4.09 

10.77 

1  16i 

27 

21  34  30.46 

-  1.091 

12  45  56.8 

41.57 

9.898  5858 

5574.8 

4.22 

11.11 

1  12  5 

28 

21  33  42.33 

2.919 

12  31  11.1 

32.12 

9.885  3952 

5403.3 

4.35 

11.46 

1    7.8 

29 

21  32  10.55 

4.720 

12  20  19.6 

22.00 

9.872  7207 

5143.7 

4.48 

11.80 

1    2.2 

30 

21  29  56.39 

6.441 

12  13  33.4 

11.74 

9.860  7784 

4703.0 

4.60 

12.13 

0  56.1 

31 

21  27    2.47 

-  8.024 

-12  10  56.9 

+  1.35 

9.849  7861 

-4352.6 

4.72 

12.44 

0  49.2 

Feb. 

1 

21  23  32.77 

9.413 

12  12  26.6 

-  8.74 

9.839  9529 

8828.7 

4.83 

12.72 

0  41.8 

2 

21  19  32.61 

10.555 

12  17  51.5 

18.20 

9.831  4665 

3232.6 

4.92 

12.97 

0  33.9 

3 

21  15    8.47 

11.404 

12  26  53.1 

26.75 

9.824  4812 

2580.8 

5.00 

13.18 

0  25  i 

4 

21  10  27.75 

11.033 

12  39    6.1 

34.13 

9.819  1077 

1803.0 

5.06 

13.35 

0  17.0 

5 

21    5  38.34 

-12.128 

-12  54    0.5 

-40.17 

9.815  4060 

-1101.4 

5.11 

13.46 

/  •     u 

\  »     S*.l 

6 

21    0  48.24 

11.993 

13  11    3.1 

44.80 

9.813  3827 

-  407.0 

5.13 

13.52 

23  51.0 

7 

20  56    5.10 

11.563 

13  29  39.8 

48.01 

9.812  9934 

+  167.0 

5.14 

13.54 

23  42.6 

8 

20  51  35.87 

10.841 

13  49  17.4 

40.80 

9.814  1482 

786.4 

5.12 

13.50 

23  34.5 

9 

20  47  26.52 

9.905 

14    9  25.0 

50.55 

9.816  7216 

1847.5 

5.09 

13.42 

23  26.9 

10 

20  43  41.85 

-  8.792 

-14  29  35.4 

-50.16 

9.820  5632 

+1842.3 

5.05 

13.30 

23  19.7 

11 

20  40  25.46 

7.556 

14  49  25.5 

48.87 

9.825  5088 

2267.2 

4.99 

13.15 

23  13.0 

12 

20  37  39.79 

6.241 

15    8  36.1 

46.80 

9.831  3900 

2623.1 

4.92 

12.97 

23    6.9 

13 

20  35  26.20 

4.889 

15  26  52.0 

44.35 

9.838  0427 

2011.0 

4.85 

12.78 

23    1.2 

14 

20  33  45.18 

3.534 

15  44    1.6 

41.38 

9.845  3131 

8188.0 

4.77 

12.57 

22  56i 

15 

20  32  36.48 

-  2.199 

-15  59  55.9 

-38.10 

9.853  0608 

+3300.8 

4.68 

12.34 

22  51.6 

16 

20  31  59.28 

-  0.909 

-16  14  28.7 

-34.60 

9.861  1611 

+3433.0 

4.60 

12.11 

22  47.5 
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Mtu 

Var.per 
Hour. 

Apparent 
Declination. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

Notm. 

iVoofi. 

Noou. 

Ifwm. 

JVoon. 

Noon. 

Noon. 

Noon, 

wich. 

h   m      8 

8 

•     1       ti 

n 

II 

II 

h      m 

reb.   16 

20  31  59.28 

-  0.909 

-16  14  28.7 

-  34.60 

9.861  1611 

+3433.0 

4.60 

12.11 

22  47.5 

17 

20  31  52.39 

+  0.324 

16  27  35.5 

30.94 

9.869  5061 

3514.8 

4.51 

11.88 

22  43.9 

18 

20  32  14.30 

1.490 

16  39  13.2 

27.18 

9.878  0042 

3561.6 

4.42 

11.65 

22  40.8 

19 

20  33    3.37 

2.586 

16  49  19.9 

23.37 

9.886  5784 

3579.1 

4.34 

11.43 

22  38.1 

20 

20  34  17.86 

3.609 

16  57  54.6 

19.52 

9.895  1648 

3672.6 

4.25 

11.20 

22  35.7 

21 

20  35  56.00 

+  4.558 

-17    4  56.7 

-  15.66 

9.903  7118 

+3646.1 

4.17 

10.98 

22  33.8 

22 

20  37  56.08 

6.437 

17  10  26.2 

11.80 

9.912  1782 

3506.1 

4.09 

10.77 

22  .32.2 

23 

20  40  16.43 

6.248 

17  14  23.3 

7.97 

9.920  5313 

3453.1 

4.01 

10.57 

22  30.9 

24 

20  42  55.45 

6.994 

17  16  48.4 

4.14 

9.928  7456 

3390.9 

3.94 

10.37 

22  29.8 

25 

20  45  51.65 

7.680 

17  17  42.1 

-    0.36 

9.936  8022 

3322.0 

3.86 

10.18 

22  29.1 

26 

20  49    3.63 

+  8.310 

-17  17    5.2 

+    3.42 

9.944  6871 

+3248.1 

3.79 

10.00 

22  28.6 

27 

20  52  30.09 

8.887 

17  14  58.4 

7.15 

9.952  8904 

3171.2 

3.73 

9.82 

22  28.3 

.28 

20  56    9.83 

9.417 

17  11  22.4 

10.85 

9.959  9054 

3091.4 

3.66 

9.65 

22  28.2 

29 

21    0    1.75 

9.903 

17    6  18.1 

14.61 

9.967  2284 

3011.0 

3.60 

9.49 

22  28.3 

Ur.     1 

21    4    4.84 

10.348 

16  59  46.3 

18.14 

9.974  3578 

2930.2 

3.54 

9.34 

22  28.5 

2 

21    8  18.18 

+10.767 

-16  51  47.8 

+  21.73 

9.981  2937 

+2840.8 

3.49 

9.19 

22  29.0 

3 

21  12  40.92 

11.132 

16  42  23.4 

25.30 

9.988  0376 

2770.2 

3.43 

9.05 

22  29.6 

4 

21  17  12.31 

11.478 

18  31  33.9 

28.83 

9.994  5919 

2691.9 

3.38 

8.91 

22  30.3 

5 

21  21  51.65 

11.796 

16  19  20.1 

32.32 

0.000  9598 

2615.0 

3.33 

8.78 

22  31.1 

6 

21  26  38.32 

12.089 

16    5  42.8 

35.78 

0.007  1451 

2639.8 

3.29 

8.66 

22  32.0 

7 

21  31  31.75 

+12.360 

-15  50  42.7 

+  39.22 

0.013  1521 

+2466.4 

3.24 

8.54 

22  33.1 

8 

21  36  31.44 

12.611 

15  34  20.5 

42.62 

0.018  9851 

2394.8 

3.20 

8.42 

22  34.2 

9 

21  41  36.92 

12.843 

15  16  37.0 

46.00 

0.024  6484 

2326.0 

3.16 

8.31 

22  35.4 

10 

21  46  47.79 

13.060 

14  57  32.8 

49.35 

0.030  1465 

2267.1 

3.12 

8.21 

22  36.8 

11 

21  52    3.69 

13.263 

14  37    8.6 

62.67 

0.035  4838 

2191.0 

3.08 

8.11 

22  38.2 

12 

21  57  24.30 

+13.463 

-14  15  25.0 

+  66.96 

0.040  6646 

+2120.6 

3.04 

8.01 

22  39.6 

13 

22    2  49.33 

13.632 

13  52  22.7 

59.23 

0.045  6929 

2063.8 

3.01 

7.92 

22  41.2 

14 

22    8  18.53 

13.800 

13  28    2.4 

62.46 

0.050  5725 

2002.7 

2.97 

7.83 

22  42.8 

15 

22  13  51.68 

13.961 

13    2  24.7 

65.68 

0.055  3069 

1942.9 

2.94 

7.75 

22  44.5 

16 

22  19  28.61 

14.116 

12  35  30.2 

68.86 

0.059  8993 

1884.3 

2.91 

7.67 

22  46.2 

17 

22  25    9.16 

+14.263 

-12    7  19.5 

+  72.03 

0.064  3524 

+1826.8 

2.88 

7.59 

22  48.0 

18 

22  30  53.21 

14.407 

11  37  53.3 

75.16 

0.068  6687 

1770.3 

2.85 

7.51 

22  49.8 

19 

22  36  40.64 

14.646 

11    7  12.1 

78.27 

0.072  8501 

1714.4 

2.82 

7.44 

22  51.7 

20 

22  42  31.38 

14.683 

10  35  16.6 

81.36 

0.076  8982 

1669.1 

2.80 

7.37 

22  53.7 

21 

22  48  25.39 

14.818 

10    2    7.5 

84.40 

0.080  8142 

1604.2 

2.77 

7.31 

22  56.7 

22 

22  54  22.63 

+14.063 

-  9  27  45.4 

+  87.43 

0.084  5985 

+164$.3 

2.75 

7.24 

22  57.8 

23 

23    0  23.10 

16.087 

8  52  10.9 

90.43 

0.088  2509 

1494.3 

2.72 

7.18 

22  59.9 

24 

23    6  26.80 

16.222 

8  15  24.7 

93.40 

0.091  7710 

1439.0 

2.70 

7.12 

23    2.1 

25 

23  12  33.77 

16.369 

7  37  27.6 

06.34 

0.095  1574 

1382.9 

2.68 

7.07 

23    4.3 

26 

23  18  44.05 

16.408 

6  58  20.4 

99.26 

0.098  4082 

1326.9 

2.66 

7.01 

23    6.6 

27 

23  24  57.71 

+16.641 

-  6  18    3.9 

+102.12 

0.101  5208 

+1267.7 

2.64 

6.96 

23    8.9 

28 

23  31  14.84 

16.787 

5  36  39.0 

104.96 

0.104  4918 

1207.8 

2.63 

6.92 

23  11.3 

29 

23  37  35.53 

16.938 

4  54    6.8 

107.78 

0.107  3169 

1146.0 

2.61 

6.87 

23  13.8 

30 

23  43  59.90 

16.094 

4  10  28.3 

110.47 

0.109  9910 

1081.9 

2.59 

6.83 

23  16.3 

31 

23  50  28.07 

16.256 

3  25  44.8 

113.16 

0.112  5080 

1015.1 

2.58 

6.79 

23  18.9 

r.      1 

23  57    0.19 

+16.423 

-  2  39  67.7 

+116.77 

0.114  8609 

+  945.1 

2.56 

6.75 

23  21.6 

2 

0    3  36.40 

+16.696 

-  1  53    8.4 

+118.32 

0.117  0415 

+  871.4 

2.55 

6.72 
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Date. 

Apparent 

Right 
AacenaioD.  ' 

Var.  per 
Hour. 

Apparent 
Dedinatian. 

Var.  per 
Hour. 

Logarithm  of 

Diatanoe 
from  Earth. 

Var.  per 
Hour. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Trai 

MerJ 

c 

Gn 

JVoon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wi 

Apr.      1 

h   m      a 
23  57    0.19 

a 
+16.423 

-  2  39  57.7 

+115.77 

0.114  8609 

+  945.1 

2.56 

II 
6.75 

h 
23 

2 

0    3  36.40 

16.596 

1  53    8.4 

118.32 

0.117  0415 

871.4 

2.55 

6.72 

23 

3 

0  10  16.86 

16.777 

1    5  18.9 

120.80 

0.119  0404 

793.6 

2.54 

6.69 

23 

4 

0  17    1.74 

16.964 

-  0  16  31.1 

123.18 

0.120  8469 

711.0 

2.53 

6.66 

23 

5 

0  23  51.20 

17.159 

+  0  33  12.8 

125.46 

0.122  4491 

623.3 

2.52 

6.64 

23 

6 

0  30  45.41 

+17.360 

+  1  23  50.0 

+127.62 

0.123  8339 

+  529.8 

2.51 

6.62 

23 

7 

0  37  44.51 

17.667 

2  15  17.4 

129.64 

0.124  9866 

429.7 

2.50 

6.60 

23 

8 

0  44  48.65 

17.779 

3    7  31.4 

131.50 

0.125  8906 

322.4 

2.50 

6.59 

23 

9 

0  51  57.96 

17.997 

4    0  28.0 

133.18 

0.126  5282 

207.6 

2.50 

6.57 

23 

10 

0  59  12.53 

18.217 

4  54    2.4 

134.65 

0.126  8805 

+    84.6 

2.49 

6.57 

23 

11 

1    6  32.40 

+18.439 

+  5  48    9.2 

+135.88 

0.126  9271 

-    47.3 

2.49 

6.57 

23 

12 

1  13  57.59 

18.660 

6  42  42.3 

136.83 

0.126  6462 

188.4 

2.50 

6.57 

23 

13 

1  21  28.04 

18.877 

7  37  34.6 

137.47 

0.126  0153 

339.0 

2.50 

6.58 

23 

14 

1  29    3.62 

19.087 

8  32  38.2 

137.76 

0.125  0113 

499.3 

2.50 

6.60 

•    • 

15 

1  36  44.11 

19.285 

9  27  44.3 

137.68 

0.123  6111 

609.2 

2.51 

6.62 

0 

16 

1  44  29.20 

+19.469 

+10  22  43.3 

+137.17 

0.121  7918 

-  848.5 

2.52 

6.65 

0 

17 

1  52  18.47 

19.633 

11  17  24.6 

136.19 

0.119  5315 

1036.5 

2.54 

6.68 

0 

18 

2    0  11.38 

19.772 

12  11  36.8 

134.73 

0.116  8101 

1232.5 

2.55 

6.72 

0 

19 

2    8    7.28 

19.881 

13    5    7.9 

132.77 

0.113  6098 

1435.4 

2.57 

6.77 

0 

20 

2  16    5.38 

19.955 

13  57  45.4 

130.27 

0.109  9161 

1643.4 

2.59 

6.83 

0 

21 

2  24    4.80 

+19.990 

+14  49  16.7 

+127.25 

0.105  7185 

-1865.0 

2.62 

6.90 

0 

22 

2  32    4.53 

19.981 

15  39  29.1 

123.70 

0.101  0108 

2068.2 

2.65 

6.97 

0 

23 

2  40    3.49 

19.925 

16  28  10.3 

119.65 

0.095  7917 

2280.8 

2.68 

7.06 

0 

24 

2  48    0.51 

19.819 

17  15    8.7 

115.14 

0.090  0649 

2490.9 

2.71 

7.15 

0 

25 

2  55  54.40 

19.663 

18    0  13.5 

110.19 

0.083  8392 

2696.2 

2.75 

7.25 

0 

26 

3    3  43.93 

+19.456 

+18  43  15.0 

+104.88 

0.077  1283 

-2894.9 

2.80 

7.37 

0 

27 

3  11  27.88 

19.200 

19  24    5.1 

99.25 

0.069  9501 

3065.4 

2.84 

7.49 

0 

28 

3  19    5.06 

18.892 

20    2  37.0 

93.38 

0.062  3261 

3266.2 

2.89 

7.62 

0 

29 

3  26  34.31 

18.538 

20  38  45.5 

87.31 

0.054  2810 

3436.2 

2.95 

7.77 

0 

30 

3  33  54.53 

18.140 

21  12  26.7 

81.11 

0.045  8418 

3594.5 

3.01 

7.92 

May      1 

3  41    4.68 

+17.700 

+21  43  38.3 

+  74.85 

0.037  0369 

-3740.8 

3.07 

8.08 

2 

3  48    3.79 

17.220 

22  12  19.3 

68.57 

0.027  8956 

3874.8 

3.13 

8.25 

3 

3  54  50.96 

16.705 

22  38  29.8 

62.32 

0.018  4478 

3996.3 

3.20 

8.43 

4 

4    1  25.36 

16.157 

23    2  11.0 

56.13 

0.008  7233 

4105.5 

3.27 

8.62 

5 

4    7  46.22 

15.677 

23  23  24.7 

50.03 

9.998  7513 

4202.6 

3.35 

8.83 

6 

4  13  52.81 

+14.968 

+23  42  13.7 

+  44.07 

9.988  5605 

-4287.8 

3.43 

9.03 

7 

4  19  44.45 

14.332 

23  58  41.2 

38.25 

9.978  1792 

4361.3 

3.51 

9.25 

8 

4  25  20.52 

13.670 

24  12  50.7 

32.58 

9.967  6352 

4423.4 

3.60 

9.48 

9 

4  30  40.41 

12.984 

24  24  46.1 

27.07 

9.956  9559 

4474.2 

3.69 

9.72 

10 

4  35  43.57 

12.276 

24  34  31.6 

21.74 

9.946  1682 

4513.7 

3.78 

9.96 

11 

4  40  29.45 

+11.545 

+24  42  11.2 

+  16.59 

9.935  2990 

-4542.1 

3.88 

10.21 

12 

4  44  57.53 

10.793 

24  47  49.3 

11.61 

9.924  3753 

4559.1 

3.97 

10.47 

13 

4  49    7.32 

10.020 

24  51  29.9 

6.80 

9.913  4248 

4564.4 

4.08 

10.74 

14 

4  52  58.34 

9.229 

24  53  17.3 

+    2.17 

9.902  4759 

4557.6 

4.18 

11.02 

15 

4  56  30.15 

8.420 

24  53  15.6 

-    2.29 

9.891  5582 

4538.3 

4.29 

11.30 

16 

4  59  42.34 

+  7.694 

+24  51  28.7 

-    6.59 

9.880  7026 

-4505.8 

4.40 

11.58 

17 

b    2  34.54 

+  6.764 

+24  48    0.5 

-  10.73 

9.869  9416 

-4459.4 

4.51 

11.87 
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GREENWICH  MEAN  TIME. 


IMe. 

AlOHUiOD. 

Var.per 
Hour. 

Apparent 
Dedlnation. 

Var.  per 
Hotir. 

Ix>Karithm  of 

Distance 
from  Earth. 

Var.  per 
Hour. 

Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Tranalt, 

Meridian 

of 

Green- 

JfOOH. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

wich. 

h   m      8 

8 

•     /       // 

It 

II 

II 

h      m 

Lj   17 

5    2  34.54 

•1-  6.754 

+24  48    0.5 

-10.73 

9.869  9416 

-4459.4 

4.51 

11.87 

1  23.1 

18 

5    5    6.44 

5.902 

24  42  54.9 

14.71 

9.859  3094 

4398.2 

4.62 

12.17 

1  21.7 

19 

5    7  17.76 

5.040 

24  36  15.7 

18.53 

9.848  8426 

4321.4 

4.73 

12.46 

1  19.9 

20 

5    9    8.31 

4.172 

24  28    6.7 

22.19 

9.838  5800 

4227.9 

4.84 

12.76 

1  17.8 

21 

5  10  37.99 

3.301 

24  18  31.6 

25.70 

9.828  5626 

4116.9 

4.96 

13.06 

1  15.3 

22 

5  11  46.79 

•i-  2.433 

+24    7  34.2 

-29.05 

9.818  8339 

-3987.2 

5.07 

13.35 

1  12.5 

23 

5  12  34.82 

1.571 

23  55  18.6 

32.22 

9.809  4397 

3838.0 

5.18 

13.65 

1    9.4 

24 

6  13    2.32 

+  0.723 

23  41  49.1 

35.20 

9.800  4279 

3668.4 

5.29 

13.93 

1     5.9 

25 

5  13    9.70 

-  0.105 

23  27  10.3 

37.99 

9.791  8484 

3477.6 

5.39 

14.21 

1    2.0 

26 

5  12  57.51 

0.905 

23  11  27.2 

40.56 

9.783  7525 

3265.2 

5.50 

14.48 

0  57.9 

27 

5  12  26.51 

-  1.671 

+22  54  45.3 

-42.88 

9.776  1925 

-3031.1 

5.59 

14.73 

0  53.4 

28 

5  11  37.65 

2.392 

22  37  10.9 

44.92 

9.769  2206 

2775.2 

5.68 

14.97 

0  48.7 

29 

5  10  32.09 

3.061 

22  18  50.9 

46.68 

9.762  8884 

2498.2 

5.77 

15.19 

0  43.7 

30 

5    9  11.21 

3.668 

21  59  52.8 

48.09 

9.757  2455 

2200.9 

5.84 

15.39 

0  38.4 

31 

5    7  36.59 

4.205 

21  40  25.4 

49.13 

9.752  3388 

1885.0 

5.91 

15.56 

0  32.9 

ne     1 

5    5  50.00 

-  4.665 

+21  20  38.0 

-49.75 

9.748  2107 

-1552.5 

5.96 

15.71 

0  27.2 

2 

5    3  53.38 

5.039 

21     0  40.8 

49.94 

9.744  8978 

1206.0 

6.01 

15.83 

0  21.3 

3 

5    1  48.86 

5.323 

20  40  44.6 

49.66 

9.742.4307 

848.2 

6.04 

15.92 

0  15.3 

4 

4  59  38.65 

5.512 

20  21    0.9 

48.90 

9.740  8326 

482.5 

6.07 

15.98 

0    9.2 

5 

4  57  25.05 

5.605 

20    1  41.5 

47.64 

9.740  1183 

-  112.4 

6.08 

16.01 

j    0       S.  1 

6 

4  55  10.42 

-  5.599 

+19  42  58.3 

-45.88 

9.740  2936 

+  258.2 

6.07 

16.00 

23  50.8 

7 

4  52  57.08 

5.497 

19  25    3.2 

43.63 

9.741  3555 

625.8 

6.06 

15.96 

23  44.7 

8 

4  50  47.32 

5.301 

19    8    7.6 

40.92 

9.743  2922 

986.6 

6.03 

15.89 

23  38.7 

9 

4  48  43.32 

5.017 

18  52  22.3 

37.78 

9.746  0831 

1337.2 

5.99 

15.79 

23  32.9 

10 

4  46  47.15 

4.651 

18  37  57.3 

34.24 

9.749  7001 

1674.5 

5.94 

15.66 

23  27.2 

11 

4  45    0.71 

-  4.208 

+18  25    1.4 

-30.37 

9.754  1082 

+1995.9 

5.88 

15.50 

23  21.7 

12 

4  43  25.74 

3.606 

18  13  42.1 

26.20 

9.759  2666 

2299.5 

5.81 

15.32 

23  16.4 

13 

4  42    3.78 

3.125 

18    4    5.5 

21.82 

9.765  1301 

2583.4 

5.74 

15.11 

23  11.3 

14 

4  40  56.16 

2.502 

17  56  16.3 

17.26 

9.771  6501 

2846.4 

5.65 

14.89 

23    6.5 

15 

4  40    4.03 

1.835 

17  50  17.7 

12.61 

9.778  7756 

3067.9 

5.56 

14.65 

23    2.0 

16 

4  39  28.35 

-  1.133 

+17  46  11.5 

-  7.91 

9.786  4546 

+3307.6 

5.46 

14.39 

22  57.7 

17 

4  39    9.90 

-  0.401 

17  43  58.2 

-  3.21 

9.794  6349 

3505.7 

5.36 

14.12 

22  53.8 

18 

4  39    9.29 

+  0.353 

17  43  36.8 

+  1.42 

9.803  2651 

3682.6 

5.25 

13.84 

22  50.1 

19 

4  39  26.98 

1.123 

17  45    5.4 

5.94 

9.812  2951 

3839.0 

5.14 

13.56 

22  46.8 

20 

4  40    3.31 

1.906 

17  48  20.8 

10.31 

9.821  6766 

3975.7 

5.04 

13.27 

22  43.7 

21 

4  40  58.52 

•f  2.695 

+17  53  19.1 

+14.50 

9.831  3636 

+4093.7 

4.92 

12.98 

22  41.0 

22 

4  42  12.74 

3.490 

17  59  55.4 

18.48 

9.841  3126 

4194.2 

4.81 

12.68 

22  38.6 

23 

4  43  46.05 

4.286 

18    8    4.5 

22.22 

9.851  4828 

4278.3 

4.70 

12.39 

22  36.5 

24 

4  45  38.46 

5.082 

18  17  40.1 

25.70 

9.861  8361 

4347.0 

4.59 

12.10 

22  34.8 

25 

4  47  49.97 

5.877 

18  28  35.9 

28.90 

9.872  3367 

4401.2 

4.48 

11.81 

22  33.3 

26 

4  50  20.52 

-»-  6.668 

+18  40  44.9 

+31.80 

9.882  9511 

+4442.0 

4.37 

11.52 

22  32.2 

27 

4  53  10.04 

7.458 

18  53  59.7 

34.38 

9.893  6482 

4470.2 

4.27 

11.24 

22  31.4 

28 

4  56  18.48 

8.245 

19    8  12.7 

36.65 

9.904  3985 

4486.5 

4.16 

10.97 

22  30.9 

29 

4  59  45.77 

9.029 

19  23  15.9 

38.57 

9.915  1742 

4491.5 

4.06 

10.70 

22  30.7 

30 

5    8  31.84 

9.810 

19  39     1.0 

40.13 

9.925  9488 

4485.6 

3.96 

10.44 

22  30.8 

r         1 

5    7  36.63 

-l>10.589 

+19  55  19.3 

+41.33 

9.936  6969 

+4469.4 

3.86 

10.18 

22  31.2 

2 

5  12    0.08 

+11.365 

+20  12    2.0 

+42.16 

9.947  3936 

+4442.9 

3.77 

9.93 

22  32.0 
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Date. 

Apparent 

TTi^it 
Afloenolon. 

Var.per 
Hour. 

Apparent 
Declination. 

Var.per 
Hour. 

Locarithmof 

Distance 
fromEartlL 

Var.per 
Hour. 

Semi- 
diam- 
eter. 

Hot. 

Paral- 

lax. 

Trandt, 
Meridian 

of 
Green- 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

wich. 

h    m      8 

8 

»     •       f/ 

// 

»» 

tf 

h     m 

July      1  1 

5    7  36.63 

+10.589 

+19  55  19.3 

+  41.33 

9.936  6969 

+4469.4 

3.86 

10.18 

22  31.2 

2 

5  12    0.08 

11.365 

20  12    2.0 

42.16 

9.947  3936 

4442.9 

3.77 

9.93 

22  32.0 

8 

5  16  42.15 

12.140 

20  28  59.7 

42.58 

9.958  0145 

4406.2 

3.68 

9.69 

22  33.0 

4 

5  21  42.77 

12.911 

20  46    2.8 

42.60 

9.968  5353 

4359.5 

3.59 

9.46 

22  34.4 

5 

5  27    1.87 

13.680 

21    3    1.4 

42.20 

9.978  9317 

4302.5 

3.51 

9.24 

22  36.1 

6 

5  32  39.37 

+14.444 

+21  19  45.0 

+  41.36 

9.989  1790 

+4235.2 

3.42 

9.02 

22  38.0 

7 

5  38  35.13 

15.202 

21  36    2.9 

40.06 

9.999  2519 

4157.1 

3.35 

8.82 

22  40.3 

8 

5  44  48.99 

15.951 

21  51  43.9 

38.28 

0.009  1242 

4068.0 

3.27 

8.62 

22  42.9 

9 

5  51  20.70 

16.089 

22    6  36.6 

36.02 

0.018  7692 

3967.6 

3.20 

8.43 

22  45.8 

10 

5  58    9.93 

17.411 

22  20  29.1 

33.27 

0.028  1596 

3855.8 

3.13 

8.25 

22  48.9 

11 

6    5  16.27 

+18.113 

+22  33    9.5 

+  30.01 

0.037  2673 

+3732.0 

3.06 

8.08 

22  52.4 

12 

6  12  39.17 

18.790 

22  44  25.5 

26.24 

0.046  0036 

3596.2 

3.00 

7.91 

22  56.1 

''^•■ 

13 

6  20  17.92 

19.434 

22  54    5.2 

21.99 

0.054  5197 

3448.5 

2.95 

7.76 

23    0.0 

14 

6  28  11.68 

20.039 

23    1  56.9 

17.24 

0.062  6073 

3289.2 

2.89 

7.62 

23    4Ji 

15 

6  36  19.43 

20.598 

23    7  49.1 

12.04 

0.070  2988 

3118.6 

2.84 

7.48 

23    S.^ 

16 

6  44  39.97 

+21.104 

+23  11  31.3 

+    6.41 

0.077  5683 

+2937.7 

2.79 

7.36 

23  13.2 

17 

6  53  11.93 

21.549 

23  12  54.0 

+    0.42 

0.084  3921 

2747.4 

2.75 

7.25 

23  18.0 

18 

7    1  53.81 

21.929 

23  11  49.2 

-    5.87 

0.090  7497 

2549.4 

2.71 

7.14 

23  22.9 

19 

7  10  43.94 

22.237 

23    8  10.2 

12.42 

0.096  6242 

2345.2 

2.67 

7.04 

23  27.9 

20 

7  19  40.57 

22.470 

23    1  52.1 

19.11 

0.102  0031 

2136.8 

2.64 

6.96 

23  33.0 

21 

7  28  41.88 

+22.627 

+22  52  52.1 

-  25.88 

0.106  8788 

+1926.1 

2.61 

6.88 

23  38.1 

22 

7  37  46.06 

22.708 

22  41    9.4 

32.66 

0.111  2485 

1715.4 

2.59 

6.81 

23  43.3 

23 

7  46  51.29 

22.716 

22  26  44.9 

39.35 

0.115  1143 

1506.6 

2.56 

6.75 

23  48.5 

24 

7  55  55.86 

22.654 

22    9  41.5 

45.88 

0.118  4834 

1301.8 

2.54 

6.70 

23  53.6 

25 

8    4  58.16 

22.528 

21  50    3.9 

52.20 

0.121  3672 

1102.5 

2.53 

6.65 

23  58.6 

26 

8  13  56.72 

+22.343 

+21  27  58.1 

-  58.24 

0.123  7807 

+  910.0 

2.51 

6.62 

27 

8  22  50.23 

22.108 

21    3  31.2 

63.95 

0.125  7418 

725.6 

2.50 

6.59 

0    3.6 

28 

8  31  37.57 

21.830 

20  36  51.5 

69.31 

0.127  2709 

550.1 

2.49 

6.56 

0    8.4 

29 

8  40  17.80 

21.517 

20    8    7.5 

74.29 

0.128  3899 

384.0 

2.48 

6.55 

0  13.2 

30 

8  48  50.13 

21.174 

19  37  28.5 

78.89 

0.129  1215 

227.3 

2.48 

6.54 

0  17.8 

31 

8  57  13.98 

+20.810 

+19    5    3.7 

-  83.11 

0.129  4886 

+    80.2 

2.48 

6.53 

0  22.3 

Aug.      1 

9    5  28.88 

20.430 

18  31    2.1 

86.95 

0.129  5138 

-    57.6 

2.48 

6.53 

0  26.6 

2 

9  13  34.53 

20.040 

17  55  32.9 

90.42 

0.129  2193 

186.3 

2.48 

6.53 

0  30.7 

8 

9  21  30.74 

19.644 

17  18  44.8 

93.53 

0.128  6262 

306.5 

2.48 

6.54 

0  34.7 

4 

9  29  17.41 

19.246 

16  40  46.1 

96.30 

0.127  7542 

418.8 

2.49 

6.56 

0  38.6 

5 

9  36  54.54 

+18.849 

+16     1  44.8 

-  98.75 

0.126  6218 

-  623.6 

2.50 

6.57 

0  42.3 

6 

9  44  22.19 

18.456 

15  21  48.4 

100.90 

0.125  2465 

621.4 

2.50 

6.59 

0  45.8 

7 

9  51  40.48 

18.069 

14  41     3.8 

102.77 

0.123  6440 

713.0 

2.51 

6.62 

0  49.1 

8 

9  58  49.57 

17.690 

13  59  37.6 

104.38 

0.121  8283 

799.1 

2.52 

6.65 

0  52.4 

9 

10    5  49.66 

17.319 

13  17  35.8 

105.74 

0.119  8122 

880.2 

2.53 

6.68 

0  55.4 

10 

10  12  40.97 

+16.958 

+12  35    4.1 

-106.87 

0.117  6072 

-  956.7 

2.55 

6.71 

0  58.3 

11 

10  19  23.74 

16.608 

11  52    7.8 

107.79 

0.115  2234 

1029.2 

2.56 

6.75 

1     1.1 

12 

10  25  58.22 

16.267 

11     8  51.7 

108.52 

0.112  6699 

1098.2 

2.58 

6.79 

1    3.7 

13 

10  32  24.64 

15.937 

10  25  20.3 

109.07 

0.109  9542 

1164.4 

2.59 

6.83 

1    6.2 

14 

10  38  43.27 

15.617 

9  41  37.9 

109.44 

0.107  0829 

1228.0 

2.61 

6.88 

1    8.6 

15 

10  44  54.35 

+15.308 

+  8  57  48.3 

-109.67 

0.104  0616 

-1289.4 

2.63 

6.92 

1  10.8 

16  i 

10  50  58.11  i 

+15.008 

+  8  13  55.2 

-109.74 

0.100  8951 

-1349.1 

2.65 

6.98 

1  12.9 
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Dftto. 

Apparflnt 

TOpht 
AiMDsian. 

Var.p«r 
Hour. 

Apparent 
Daounatlon. 

Var.  per 
Hour. 

Loorithmof 

Distance 
from  Earth. 

Hour.     '^ 

Hot. 

Paral- 

lax. 

Transit, 

ICoridian 

of 

Qrem* 

Jfooti. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

wich. 

h    m      8 

8 

•       in 

It 

II 

II 

h     m 

lug.    16 

10  50  58.11 

+15.008 

+  8  13  55.2 

-100.74 

0.100  8951 

-1340.1 

2.65 

6.98 

1  12.9 

17 

10  56  54.78 

14.717 

7  30    2.0 

109.67 

0.097  5870 

1407.5 

2.67 

7.03 

1  14.9 

18 

11    2  44.57 

14.434 

6  46  11.9 

109.48 

0.094  1401 

1464.8 

2.69 

7.08 

1  16.8 

19 

11    8  27.67 

14.150 

6    2  28.0 

109.16 

0.090  5565 

1521.4 

2.71 

7.14 

1  18.6 

20 

11  14    4.27 

13.g92 

5  18  53.3 

108.72 

0.086  8377 

1577.5 

2.73 

7.20 

1  20.3 

21 

11  19  34.54 

+13.631 

+  4  35  30.5 

-108.17 

0.082  9844 

-1633.5 

2.76 

7.27 

1  21.8 

22 

11  24  58.61 

13.376 

3  52  22.2 

107.50 

0.078  9967 

1680.5 

2.78 

7.34 

1  23.3 

23 

11  30  16.61 

13.125 

3    9  31.1 

106.73 

0.074  8743 

1745.8 

2.81 

7.41 

1  24.6 

24 

11  35  28.64 

12.878 

2  26  59.8 

105.86 

0.070  6162 

1802.7 

2.84 

7.48 

1  25.9 

25 

11  40  34.79 

12.635 

1  44  50.7 

104.88 

0.066  2210 

1860.1 

2.87 

7.55 

1  27.0 

26 

11  45  35.10 

+12.392 

+  1    3    6.3 

-103.80 

0.061  6870 

-1018.4 

2.90 

7.63 

1  28.1 

27 

11  50  29.61 

12.150 

+  0  21  49.1 

102.62 

0.057  0120 

1077.7 

2.93 

7.72 

1  29.0 

28 

11  55  18.32 

11.909 

-  0  18  58.4 

101.33 

0.052  1933 

2038.1 

2.96 

7.80 

1  29.9 

29 

12    0    1.22 

11.665 

0  59  13.7 

99.03 

0.047  2280 

2090.8 

3.00 

7.89 

1  30.7 

30 

12    4  38.25 

11.420 

1  38  54.2 

98.43 

0.042  1129 

2163.0 

3.03 

7.99 

1  31.3 

31 

12    9    9.32 

+11.180 

-  2  17  57.2 

-  06.81 

0.036  8445 

-2227.6 

3.07 

8.08 

1  31.9 

?<pt.      1 

12  13  34.31 

10.912 

2  56  19.9 

05.07 

0.031  4191 

2203.8 

3.11 

8.18 

1  32.4 

2 

12  17  53.07 

10.649 

3  33  59.5 

03.20 

0.025  8330 

2361.6 

3.15 

8.29 

1  32.7 

3 

12  22    5.40 

10.377 

4  10  52.8 

91.21 

0.020  0823 

2431 .0 

3.19 

8.40 

1  33.0 

4 

12  26  11.07 

10.003 

4  46  56.6 

89.08 

0.014  1632 

2501.9 

3.23 

8.52 

1  33.1 

5 

12  30    9.79 

+  9.797 

-  5  22    7.5 

-  86.80 

0.008  0719 

-2574.4 

3.28 

8.64 

1  33.2 

6 

12  34    1.24 

9.487 

5  56  21.7 

84.36 

0.001  8049 

2648.3 

3.33 

8.76 

1  33.1 

7 

12  37  45.03 

9.160 

6  29  35.3 

81.75 

9.995  3589 

2723.5 

3.38 

8.89 

1  32.8 

8 

12  41  20.74 

8.813 

7    1  44.0 

78.95 

9.988  7311 

2799.8 

3.43 

9.08 

1  32.5 

9 

12  44  47.85 

8.443 

7  32  43.1 

75.04 

9.981  9194 

2876.8 

3.48 

9.17 

1  32.0 

10 

12  48    5.81 

+  8.049 

-  8    2  27.5 

-  72.72 

9.974  9225 

-2954.0 

3.54 

9.32 

1  31.3 

11 

12  51  13.98 

7.627 

8  30  51.5 

60.25 

9.967  7402 

3031.2 

3.60 

9.48 

1  30.5 

12 

12  54  11.67 

7.175 

8  57  49.2 

65.51 

9.960  3736 

3107.5 

3.66 

9.64 

1  29.5 

13 

12  56  58.09 

6.688 

9  23  13.8 

61.40 

9.952  8258 

3182.0 

3.72 

9.81 

1  28.3 

14 

12  59  32.38 

6.163 

9  46  58.0 

57.14 

9.945  1020 

3253.0 

3.79 

9.99 

1  26.9 

16 

13    1  53.59 

+  5.596 

-10    8  53.7 

-  52.44 

9.937  2102 

-3321.8 

3.86 

10.17 

1  25.3 

16 

13    4    0.71 

4.988 

10  28  51.8 

47.34 

9.929  1617 

3384.2 

3.93 

10.36 

1  23.15 

17 

13    5  52.61 

4.320 

10  46  42.6 

41.82 

9.920  9723 

8438.0 

4.01 

10.56 

1  21.4 

18 

13    7  28.11 

3.620 

11    2  15.4 

35.83 

9.912  6631 

3483.6 

4.08 

10.76 

1  19.0 

19 

13    8  45.95 

2.858 

11  15  18.5 

29.34 

9.904  2610 

3515.7 

4.16 

10.97 

1  16.4 

20 

13    9  44.84 

+  2.040 

-11  25  39.4 

-  22.30 

9.895  8005 

-3531.7 

4.24 

11.19 

1  13.4 

21 

13  10  23.46 

1.168 

11  33    4.4 

14.68 

9.887  3249 

3627.6 

4.33 

11.41 

1  10.1 

22 

13  10  40.50 

+  0.243 

11  37  19.4 

-    6.46 

9.878  8876 

3499.0 

4.41 

11.63 

1    6.4 

23 

13  10  34.73 

-0.732 

11  38    9.6 

+    2.30 

9.870  5537 

3440.5 

4.50 

11.86 

1    2.4 

24 

13  10    5.02 

1.750 

11  35  20.2 

11.84 

9.862  4011 

3346.8 

4.58 

12.08 

0  57.9 

25 

13    9  10.49 

-  2.800 

-11  28  36.6 

+  21.88 

9.854  5224 

-3211.3 

4.67 

12.30 

0  53.1 

26 

13    7  50.53 

3.866 

11  17  45.7 

32.43 

9.847  0254 

3027.7 

4.75 

12.52 

0  47.8 

27 

13    6    4.97 

4.920 

11    2  36.6 

43.38 

9.840  0331 

2789.8 

4.83 

12.72 

0  42.1 

28 

13    3  54.18 

5.964 

10  43    1.6 

54.56 

9.833  6826 

2492.0 

4.90 

12.91 

0  36.0 

2fy 

13    1  19.19 

6.940 

10  18  58.3 

65.70 

9.828  1231 

2129.0 

4.96 

13.07 

0  29.5 

30 

12  58  21.84 

-  7.820 

-  9  50  30.8 

+  76.51 

9.823  5125 

-1701.0 

5.01 

13.21 

0  22.6 

>ct.       1 

12  55    4.85 

-  8.570 

-  9  17  51.3 

+  86.62 

9.820  0117 

^-\%^.& 

U.^ti 

\  ^^:^ 

^Ki\^5i 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 

Right 
Asoeoaion. 

Var.per 
Hour. 

Apparent 
Dedlnation. 

Var.per 
Hour. 

Logarithm  of 

Dktance 
from  Earth. 

Var.per 
Hour. 

Semi- 
diam- 
eter. 

Hor. 

Paral. 

lax. 

TniMit, 

or 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

JVoott- 

WidL 

h    in      8 

8 

•       /          n 

It 

tt 

if 

h     n 

Oct.      1 

12  55    4.85 

-  8.570 

-  9  17  51.3 

+  86.62 

9.820  0117 

-1206.5 

5.05 

13.32 

0  15.^ 

2 

12  51  31.84 

9.148 

8  41  22.0 

95.60 

9.817  7762 

647.6 

5.08 

13.39 

0    8.0 

3 

12  47  47.38 

9.518 

8    1  35.3 

103.00 

9.816  9465 

-    35.7 

5.09 

13.41 

/  •    u 

\0     Hi 

4 

12  43  56.84 

9.S50 

7  19  14.1 

108.40 

9.817  6382 

+  617.9 

5.08 

13.39 

23  44.9 

5 

12  40    6.25 

9.520 

6  35  11.1 

111.43 

9.819  9328 

1297.0 

5.06 

13.32 

23  37i 

6 

12  36  22.02 

-  9.119 

-  5  50  26.4 

+111.83 

9.823  8686 

+1982.2 

5.01 

13.20 

23  29.8 

7 

12  32  50.67 

8.450 

5    6    5.0 

109.48 

9.829  4352 

2652.4 

4.95 

13.03 

23  22.7 

8 

12  29  38.45 

7.528 

4  23  12.9 

104.41 

9.836  5718 

3287.2 

4.87 

12.82 

23  16.0 

9 

12  26  51.08 

6.385 

3  42  53.5 

96.80 

9.845  1706 

3868.0 

4.77 

12.57 

23    9.8 

10 

12  24  33.42 

5.059 

3    6    3.9 

86.98 

9.855  0826 

4379.4 

4.66 

12.29 

23    4.1 

11 

12  22  49.33 

-  3.695 

-  2  33  32.6 

+  75.36 

9.866  1274 

+4810.6 

4.55 

11.98 

22  59.0 

12 

12  21  41.56 

2.041 

2    5  57.3 

62.39 

9.878  1040 

5155.2 

4.42 

11.65 

22M.& 

13 

12  21  11.68 

-  0.445 

1  43  44.7 

48.55 

9.890  8020 

5411.8 

4.29 

11.32 

22«0.7 

14 

12  21  20.20 

+  1.151 

1  27  10.1 

34.30 

9.904  0120 

5582.7 

4.17 

10.98 

22  47.5 

15 

12  22    6.66 

2.711 

1  16  18.7 

20.01 

9.917  5346 

5673.4 

4.04 

10.64 

22  46.0 

16 

12  23  29.78 

+  4.202 

-  1  11    6.8 

+    6.05 

9.931  1864 

+5601.8 

3.91 

10.31 

22  4S.0 

17 

12  25  27.63 

5.602 

1  11  23.2 

-    7.30 

9.944  8046 

5647.0 

3.79 

9.99 

22  4ii 

18 

12  27  57.83 

6.896 

1  16  50.9 

19.85 

9.958  2497 

5549.1 

3.68 

9.69 

22  40.5 

19 

12  30  57.70 

8.073 

1  27    9.0 

31.48 

9.971  4059 

5407.9 

3.57 

9.40 

2^40.0 

20 

12  34  24.39 

9.131 

1  41  53.6 

42.07 

9.984  1807 

5232.8 

3.46 

9.13 

22  39.9 

21 

12  38  15.04 

+10.070 

-  2    0  39.6 

-  51.59 

9.996  5033 

+5032.5 

3.37 

8.87 

22  40.2 

22 

12  42  26.86 

10.895 

2  23    1.2 

60.04 

0.008  3225 

4814.4 

3.28 

8.63 

22  40.7 

23 

12  46  57.17 

11.613 

2  48  33.0 

67.44 

0.019  6040 

4586.4 

3.19 

8.41 

22  41.5 

24 

12  51  43.52 

12.233 

3  16  50.3 

73.85 

0.030  3279 

4350.7 

3.11 

8.21 

22  42.5 

26 

12  56  43.66 

12.764 

3  47  29.9 

79.31 

0.040  4865 

4114.9 

3.04 

8.02 

22  43.8 

26 

13    1  55.57 

+13.216 

-  4  20  10.1 

-  83.91 

0.050  0813 

+3881.4 

2.98 

7.84 

22  45i 

27 

13    7  17.46 

13.598 

4  54  31.1 

87.72 

Q.059  1210 

3662.7 

2.91 

7.68 

22  46.8 

28 

13  12  47.80 

13.921 

5  30  14.8 

90.82 

0.067  6197 

3430.8 

2.86 

7.53 

22  48.5 

29 

13  18  25.25 

14.192 

6    7    4.8 

93.26 

0.075  5955 

3217.2 

2.81 

7.39 

22  50.2 

30 

13  24    8.66 

14.419 

6  44  46.5 

95.13 

0.083  0692 

3012.5 

2.76 

7.27 

22  62.1 

31 

13  29  57.08 

+14.610 

-  7  23    7.0 

-  96.50 

0.090  0627 

+2817.1 

2.71 

7.15 

22  54.0 

Npv.     1 

13  35  49.69 

14.770 

8    1  54.6 

97.40 

0.096  5988 

2631.3 

2.67 

7.05 

22  56.0 

2 

13  41  45.84 

14.905 

8  40  59.2 

97.92 

0.102  7005 

2466.0 

2.64 

6.95 

22  58.1 

3 

13  47  44.97 

16.020 

9  20  11.8 

98.08 

0.108  3908 

2288.0 

2.60 

6.86 

23   0.1 

4 

13  53  46.65 

15.118 

9  59  24.5 

97.93 

0.113  6899 

2129.8 

2.57 

6.77 

23    2.3 

5 

13  59  50.51 

+15.203 

-10  38  30.2 

-  97.51 

0.118  6201 

+1980.1 

2.54 

6.70 

23    4.4 

6 

14    5  56.28 

15.277 

11  17  22.9 

96.85 

0.123  2006 

1838.3 

2.51 

6.63 

23    6.6 

7 

14  12    3.75 

15.344 

11  55  57.1 

95.98 

0.127  4500 

1704.0 

2.49 

6.56 

23    8.8 

8 

14  18  12.75 

15.405 

12  34    8.0 

94.91 

0.131  3855 

1676.7 

2.47 

6.50 

23  11.1 

9 

14  24  23.17 

15.462 

13  11  51.4 

93.68 

0.135  0232 

1455.8 

2.45 

6.45 

23  13.3 

10 

14  30  34.91 

+15.516 

-13  49    3.4 

-  92.30 

0.138  3779 

+1340.8 

2.43 

6.40 

23  15.6 

11 

14  36  47.94 

15.569 

14  25  40.7 

90.78 

0.141  4633 

1231.2 

2.41 

6.35 

23  17.9 

12 

14  43    2.22 

15.621 

15     1  40.1 

89.15 

0.144  2919 

1126.7 

2.40 

6.31 

23  20i 

13 

14  49  17.74 

15.673 

15  36  58.9 

87.40 

0.146  8752 

1026.7 

2.38 

6.27 

23  22.6 

14 

14  55  34.52 

15.726 

16  11  34.7 

85.56 

0.149  2235 

930.8 

2,37 

6.24 

23  24.9 

15 

15    1  52.57 

+15.779 

-16  45  25.0 

-  83.62 

0.151  3461 

+  838.6 

2.36 

6.21 

23  27.3 

16 

15    8  11.92 

+15.834 

-17  18  27.7 

-  81.59 

0.153  2517 

+  749.9 

2.35 

6.18 

23  29.7 

MERCURY,  1916. 


141 


GREENWICH  MEAN  TIME. 


Date. 

ApporflDt 
AmsmIoo. 

Var.per 
Hour. 

Apparent 
Deoiinatlon. 

Var.per 
Hour. 

Lomrithmof 

Distance 
from  Earth. 

Var.per 
Hour. 

il^ 

Hot. 
Paral- 
lax. 

Tranait, 
Meridian 

of 
Green- 

Noon. 

Noon. 

NOOHm 

Noon. 

Noon. 

Noon. 

Noon. 

Noam. 

wich. 

h    m      8 

8 

•      t       It 

ff 

ff 

ff 

h     m 

ov.    16 

15    8  11.92 

+15.834 

-17  18  27.7 

-81  .W 

0.153  2517 

+  749.9 

2.35 

6.18 

23  29.7 

17 

15  14  32.61 

15.891 

17  50  40.8 

79.49 

0.154  9480 

664.1 

2.34 

6.16 

23  32.1 

18 

15  20  54.68 

15.949 

18  22    2.5 

77.31 

0.156  4417 

581.0 

2.33 

6.14 

23  34.6 

19 

15  27  18.17 

16.009 

18  52  30.9 

76.05 

0.157  7388 

500.3 

2.32 

6.12 

23  37.1 

20 

15  33  43.12 

lft.071 

19  22    4.4 

72.72 

0.158  8448 

421.7 

2.32 

6.10 

23  39.6 

21 

15  40    9.58 

+16.135 

-19  50  41.3 

-70.34 

0.159  7643 

+  344.9 

2.31 

6.09 

23  42.1 

22 

15  46  37.58 

16.200 

20  18  20.2 

67.90 

0.160  5014 

260.6 

2.^ 

6.08 

23  44.7 

23 

15  53    7.17 

16.266 

20  44  59.4 

65.37 

0.161  0593 

195.5 

2.39 

6.07 

23  47.2 

24 

15  59  38.37 

16.334 

21  10  37.5 

62.79 

0.161  4407 

122.5 

2.30 

6.07 

23  49.8 

25 

16    6  11.21 

16.403 

21  35  13.0 

60.15 

0.161  6480 

+    50.3 

2.30 

6.06 

23  52.5 

26 

16  12  45.71 

+16.473 

-21  58  44.4 

-57.45 

0.161  6828 

-    21.2 

2.30 

6.06 

23  55.2 

27 

16  19  21.88 

16.542 

22  21  10.3 

54.70 

0.161  5462 

92.5 

2.30 

6.07 

23  57.8 

28 

16  25  59.73 

16.612 

22  42  29.3 

51.87 

0.161  2389 

163.6 

2.30 

6.07 

29 

16  32  39.25 

16.681 

23    2  39.9 

49.00 

0.160  7610 

234.7 

2.31 

6.08 

0    0.6 

30 

16  39  20.43 

16.750 

23  21  40.9 

46.07 

0.160  1120 

306.2 

2.31 

6.09 

0    3.3 

)ec.      1 

16  46    3.24 

+16.818 

-23  39  30.7 

-43.C8 

0.159  2910 

-  378.1 

2.31 

6.10 

0    6.1 

2 

16  52  47.66 

16.884 

23  56    8.0 

40.02 

0.158  2966 

450.7 

2.32 

6.11 

0    8.9 

3 

16  59  33.63 

16.947 

24  11  31.3 

36.91 

0.157  1268 

524.3 

2.33 

6.13 

0  11.7 

4 

17    6  21.10 

17.006 

24  25  39.3 

33.74 

0.155  7791 

599.0 

2.33 

6.15 

0  14.6 

5 

17  13  10.00 

17.066 

24  38  30.6 

80.52 

0.154  2503 

675.2 

2.34 

6.17 

0  17.5 

6 

17  20    0.24 

+17.120 

-24  50    3.8 

-27.26 

0.152  5368 

-  753.0 

2.35 

6.19 

0  20.4 

7 

17  26  51.72 

17.169 

25    0  17.5 

23.90 

0.150  6342 

832.8 

2.36 

6.22 

0  23.3 

8 

17  33  44.31 

17.212 

25    9  10.4 

90.50 

0.148  5375 

914.8 

2.37 

6.25 

0  26.2 

9 

17  40  37.87 

17.260 

25  16  41.1 

17.06 

0.146  2412 

999.3 

2.38 

6.28 

0  29.2 

10 

17  47  32.25 

17.280 

25  22  48.3 

13.54 

0.143  7389 

1066.5 

2.40 

6.32 

0  32.1 

11 

17  54  27.26 

+17.302 

-25  27  30.8 

-9.99 

0.141  0234 

-1176.9 

2.41 

6.36 

0  35.1 

12 

18    1  22.68 

17.315 

25  30  47.4 

6.30 

0.138  0869 

1270.8 

2.43 

6.40 

0  38.1 

13 

18    8  18.28 

17.317 

25  32  36.9 

-  2.73 

0.134  9207 

1368.4 

2.45 

6.45 

0  41.1 

14 

18  15  13.79 

17.307 

25  32  58.2 

+  0.96 

0.131  5154 

1470.1 

2.47 

6.50 

0  44.1 

15 

18  22    8.90 

17.283 

25  31  50.5 

4.60 

0.127  8606 

1576.4 

2.49 

6.56 

0  47.1 

16 

18  29    3.27 

+17.245 

-25  29  12.8 

+  8.45 

0.123  9449 

-1687.6 

2.51 

6.61 

0  50.0 

17 

18  35  56.52 

17.190 

25  25    4.5 

12.24 

0.119  7560 

1804.1 

2.53 

6.68 

0  53.0 

18 

18  42  48.20 

17.114 

25  19  26.1 

16.05 

0.115  2805 

1926.5 

2.56 

6.75 

0  65.9 

19 

18  49  37.84 

17.018 

25  12  14.3 

19.85 

0.110  5041 

2055.0 

2.59 

6.82 

0  58.8 

20 

18  56  24.88 

16.897 

25    3  32.1 

23.66 

0.105  4114 

2190.1 

2.62 

6.90 

1     1.6 

21 

19    3    8.69 

+16.749 

-24  53  18.7 

+27.45 

0.099  9860 

-2332.3 

2.65 

6.99 

1    4.4 

22 

19    9  48.59 

16.570 

24  41  34.7 

31.20 

0.094  2103 

2482.0 

2.69 

7.08 

1    7.2 

23 

19  16  23.77 

16.356 

24  28  21.3 

84.90 

0.088  0660 

2639.6 

2.73 

7.18 

1    9.8 

24 

19  22  53.35 

16.102 

24  13  40.0 

38J>2 

0.081  5339 

2805.2 

2.77 

7.29 

1  12.3 

25 

19  29  16.31 

15.803 

23  57  33.0 

42.04 

0.074  5942 

2979.2 

2.81 

7.41 

1  14.8 

26 

19  35  31.51 

+15.454 

-23  40    3.2 

+45.42 

0.067  2269 

-5161.6 

2.86 

7.54 

1  17.1 

27 

19  41  37.66 

15.048 

23  21  14.3 

48.63 

0.059  4119 

3352.2 

2.91 

7.67 

1  19.2 

28 

19  47  33.29 

14.578 

23    1  11.0 

51.62 

0.051  1300 

3550.6 

2.97 

7.82 

1  21.2 

29 

19  53  16.78 

14.034 

22  39  59.0 

54.34 

0.042  3632 

3756.1 

3.03 

7.98 

1  23.0 

30 

19  58  46.25 

13.408 

22  17  45.3 

56.74 

0.033  0959 

3967.5 

3.09 

8.15 

1  ?4.5 

31 

20    3  59.65 

+12.692 

-21  54  38.4 

+58.76 

0.023  3160 

-4183.0 

3.16 

8.34 

1  25.8 

32 

20    8  54.66 

+11.878 

-21  30  4S.2 

+60.35 

0.013  0168 

i-A3«0.% 

^  •i.^\ 

\  %.V^ 
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MERCURY,  1916. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

1 
HeUocentiic 

Mean  £a  uinox 
of  Date. 

Var.  per 
Day. 

Reduction 
to  Orbit. 

Heliooentric 
Latitude. 

Var.  per 
Day. 

Logarithm  of 
Radks  Vector. 

Var.  per 
Day. 

•     >       If 

•      1        rr 

/       #/ 

9            *             If          . 

/.     tt 

Jan.          1 

312  38  27.7 

3  27  27.6 

+  2    5.5 

-6  58  47.7 

-  2    3.3 

9.621  3339 

-«a» 

2 

316    8  23.7 

3  32  28.0 

+  0  32.3 

7    0    6.0 

-  0  32.2 

9.616  1735 

52875 

3 

319  43  30.7 

3  37  49.5 

-  1    4.1 

6  59  49.7 

+  1     6.0 

9.610  7616 

55352 

4 

323  24    9.9 

3  43  32.6 

2  41.7 

6  57  51.6 

2  51.6 

9.605  1061 

67739 

5 

327  10  43.1 

3  49  37.5 

4  19.2 

6  54    3.9 

4  45.1 

9.599  2177 

60006 

6 

331    3  32.4 

3  56     4.8 

-  5  54.9 

-6  48  18.6 

+  6  47.0 

9.593  1093 

-621391 

7 

335    3    0.3 

4     2  54.8 

7  26.4 

6  40  27.1 

8  57.4 

9.586  7971 

64078 

8 

339    9  29.4 

4  10     7.1 

8  51.6 

6  30  20.9 

11  16.5 

9.580  3014 

65796 

9 

343  23  21.9 

4  17  41.5 

10    8.1 

6  17  51.3 

13  44.2 

9.573  6469 

67245 

10 

347  44  59.5 

4  25  37.2 

11  13.1 

6    2  49.8 

16  20.1 

9.566  8632 

68373 

11 

352  14  42.8 

4  33  52.6 

-12    3.9 

-5  45    8.6 

+19     3.6 

9.559  9853 

-69118 

12 

356  52  50.5 

4  42  25.6 

12  37.8 

5  24  40.5 

21  53.6 

9.553  0547 

60414 

13 

1  39  39.1 

4  51   14.0 

12  52.0 

5    1  19.9 

24  48.3 

9.546  1197 

60194 

14 

6  35  22.2 

5     0  13.8 

12  44.2 

4  35    3.0 

27  45.7 

9.539  2354 

68387 

15 

11  40    8.7 

5     9  20.3 

12  12.6 

4    5  48.6 

30  42.8 

9.532  4643 

66018 

16 

16  54    3.0 

5  IS  28.0 

-11  15.9 

-3  33  38.7 

+33  36.0 

9.525  8762 

-64717 

17 

22  17    2.8 

5  27  30.2 

9  53.9 

2  58  39.4 

36  20.9 

9.519  5473 

61723 

18 

27  48  59.0 

5  36  19.1 

8    7.8 

2  21    1.4 

38  52.5 

9.513  5600 

57882 

19 

33  29  33.4 

5  44  45.4 

6    0.0 

1  41    0.8 

41     5.1 

9.508  0001 

53160 

20 

39  18  19.0 

5  52  39.5 

3  34.4 

0  58  59.5 

42  52.9 

9.502  9557 

47675 

21 

45  14  38.2 

5  59  50.8 

-  0  56.6 

-0  15  25.1 

+44   10.3 

9.498  5136 

-41131 

22 

51  17  42.9 

6     6     8.9 

+  1  46.8 

+0  29    9.3 

44  52.0 

9.494  7559 

33807 

23 

57  26  34.7 

6  11  23.2 

4  27.8 

1  14    5.6 

44  53.6 

9.491  7571 

25074 

24 

63  40    4.8 

6  15  24.1 

6  58.1 

1  58  42.1 

44  12.0 

9.489  5797 

17496 

25 

69  56  55.8 

6  18     3.7 

9    9.7 

2  42  15.0 

42  46.5 

9.488  2709 

-  8683 

26 

76  15  43.2 

6  19  16.2 

+10  55.2 

+3  24    0.8 

+40  38.1 

9.487  8598 

+    426 

27 

82  34  58.0 

6  18  58.2 

12    8.9 

4    3  17.8 

37  49.7 

9.488  3556 

9470 

28 

88  53    9.2 

6  17     9.2 

12  47.1 

4  39  28.6 

34  26.7 

9.489  7469 

18306 

29 

95    8  46.9 

6  13  51.9 

12  48.3 

5  12    1.7 

30  35.4 

9.492  0032 

26738 

30 

101  20  25.3 

6     9  11.7 

12  13.6 

5  40  32.6 

26  23.6 

9.495  0756 

34603 

31 

107  26  45.2 

6     3  16.5 

+11    6.1 

+6    4  44.8 

+21  59.4 

9.498  9004 

+41767 

Feb.        1 

113  26  36.5 

5  56  16.1 

9  30.6 

6  24  29.7 

17  30.3 

9.503  4024 

48136 

2 

119  18  59.4 

5  48  21.6 

7  33.0 

6  39  46.2 

13     3.6 

9.508  4988 

53645 

3 

125    3    5.4 

5  39  44.3 

5  20.0 

6  50  39.7 

8  45.2 

9.514  1021 

58277 

4 

130  38  17.7 

5  30  36.2 

2  58.3 

6  57  21.0 

4  40.0 

9.520  1249 

62033 

5 

136    4  10.9 

5  21     7.7 

+  0  34.0 

+7    0    5.3 

+  0  51.6 

9.526  4812 

+64954 

6 

141  20  29.6 

5  11  28.9 

-  1  47.2 

6  59  10.5 

-  2  37.9 

9.533  0896 

67086 

7 

146  27    8.2 

5     1  48.6 

4    0.7 

6  54  56.2 

5  47.3 

9.539  8742 

68489 

8 

151  24    8.8 

4  52  14.1 

6    2.9 

6  47  42.7 

8  36.2 

9.546  7658 

60339 

9 

156  11  40.2 

4  42  51.3 

7  51.0 

6  37  50.6 

11     4.8 

9.553  7027 

69407 

10 

160  49  56.9 

4  33  45.1 

-  9  23.3 

+6  25  39.5 

-13  14.3 

9.560  6303 

+60065 

11 

165  19  17.1 

4  24  59.0 

10  38.7 

6  11  28.0 

15     5.8 

9.567  5010 

68282 

12 

169  40    2.4 

4  16  35.7 

11  36.9 

5  55  33.4 

16  40.7 

9.574  2740 

67121 

13 

173  52  36.5 

4     8  36.7 

12  18.1 

5  38  11.7 

18     0.4 

9.580  9147 

65644 

14 

177  57  24.2 

4     1     3.1 

12  42.9 

5  19  37.1 

19     6.7 

9.587  3940 

63903 

15 

181  54  51.4 

3  53  55.5 

-12  52.2 

+5    0    2.3 

-20     0.9 

9.593  6879 

+61942 

16 

185  45  23.9 

3  47  13.7 

-12  47.2 

+4  39  38.8 

-20  44.4 

9.599  7764 

+60803 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

HellocMitrio 

LoQ^tude, 

M«ftaBquinox 

ofDaU. 

Var.  per 
Dty. 

Raductlon 
to  Orbit. 

HellDOHitrio 
Latttade. 

Var.  per 

Lonrithmof 
RsSu  Vector. 

Var.  per 
Day. 

•     /       // 

•     /      // 

/            H 

•     t      II 

1      II 

Ay 

17 

196  46  24.8 

8  29  29.8 

-11  17.6 

+3  34  28.5 

-22     4.4 

9.616  8262 

•1-52660 

18 

200  13  21.3 

3  24  27.1 

10  28.0 

3  12  17.3 

22  17.0 

9.621  9550 

60006 

19 

203  35  26.5 

3  19  46.8 

9  30.8 

2  49  56.2 

22  24.5 

9.626  8257 

47401 

20 

206  53    2.1 

8  15  28.0 

8  27.2 

2  27  29.9 

22  27.4 

9.631  4340 

44760 

21 

210    6  29.4 

8  11  29.8 

7  18.4 

2    5    2.8 

22  26.2 

9.635  7770 

42096 

22 

213  16    8.3 

3     7  51.3 

-  6    5.5 

+1  42  38.5 

-22  21.8 

9.639  8528 

+39417 

23 

216  22  18.2 

3     4  31.6 

4  49.5 

1  20  20.1 

22  14.5 

9.643  6603 

36731 

24 

219  25  17.4 

3     1  29.8 

3  31.5 

0  58  10.4 

22     4.6 

9.647  1990 

34044 

25 

222  25  23.5 

2  58  45.2 

2  12.4 

0  36  11.7 

21  52.5 

9.650  4690 

31357 

26 

225  22  53.2 

2  56  16.9 

-  0  53.0 

+0  14  26.1 

21  38.5 

9.653  4708 

28678 

27 

228  18    2.6 

2  54     4.4 

+  0  26.0 

-0    7    4.7 

-21  22.7 

9.656  2050 

+26007 

28 

231  11    7.1 

2  52     7.1 

1  43.7 

0  28  19.0 

21     6.6 

9.658  6724 

23344 

29 

234    2  21.6 

2  50  24.3 

2  59.6 

0  49  15.5 

20  47.2 

9.660  8741 

20601 

30 

236  52    0.4 

2  48  55.6 

4  13.0 

1    9  52.9 

20  27.4 

9.662  8110 

18048 

31 

239  40  17.4 

2  47  40.6 

5  23.3 

1  30    9.9 

20    6.5 

9.664  4842 

15416 

Loe 

1 

242  27  26.0 

2  46  38.8 

+  6  30.1 

-1  50    5.5 

-19  44.5 

9.665  8946 

+12793 

2 

245  13  39.4 

2  45  50.0 

7  32.9 

2    9  38.6 

19  21.5 

9.667  0431 

10178 

3 

247  59  10.3 

2  45  13.9 

8  31.1 

2  28  48.2 

18  57.5 

9.667  9303 

7567 

4 

250  44  11.4 

2  44  50.3 

9  24.4 

2  47  33.2 

18  32.4 

9.668  5568 

4962 

5 

253  28  55.1 

2  44  39.1 

10  12.3 

3    5  52.6 

18     6.2 

9.668  9230 

+  2362 

6 

256  13  33.7 

2  44  40.1 

+10  54.6 

-3  23  45.3 

-17  39.0 

9.669  0292 

-    238 

7 

258  58  19.3 

2  44  53.3 

11  30.9 

3  41  10.1 

17  10.5 

9.668  8754 

2838 

8 

261  43  24.3 

2  45  18.6 

12    0.9 

3  58    5.8 

16  40.7 

9.668  4615 

5441 

9 

264  29    0.8 

2  45  56.3 

12  24.2 

4  14  31.1 

16    0.6 

9.667  7873 

8045 

10 

267  15  21.1 

2  46  46.4 

13  40.7 

4  30  24.5 

15  36.0 

9.666  8523 

10655 

11 

270    2  37.7 

2  47  48.9 

+12  50.1 

-4  45  44.4 

-15     2.6 

9.665  6559 

-13274 

12 

272  51    3.2 

2  49     4.2 

12  52.1 

5    0  29.2 

14  26.6 

9.664  1973 

15900 

13 

275  40  50.4 

2  50  32.5 

12  46.7 

5  14  37.0 

13  48.6 

9.662  4757 

18534 

14 

278  32  12.6 

2  52  14.1 

12  33.7 

5  28    5.6 

13     8.2 

9.660  4902 

21178 

15 

281  25  23.2 

2  54     9.3 

12  13.0 

5  40  52.7 

12  25.6 

9.658  2398 

23832 

16 

284  20  35.9 

2  56  18.6 

+11  44.4 

-5  52  55.9 

.-11  40.3 

9.655  7235 

-26495 

17 

287  18    5.2 

2  58  42.4 

11    8.1 

6    4  12.3 

10  52.0 

9.652  9403 

29170 

18 

290  18    5.8 

3     1  21.3 

10  24.1 

6  14  38.8 

10    0.4 

9.649  8893 

31851 

19 

293  20  53.0 

3     4  15.7 

9  32.3 

6  24  12.0 

9    6.4 

9.646  5699 

34538 

20 

296  26  42.6 

3     7  28.2 

8  33.3 

6  32  48.2 

8    6.3 

9.642  9817 

37227 

21 

299  35  51.1 

3  10  53.6 

+  7  27.0 

-6  40  23.2 

-  7    3.0 

9.639  1247 

-39912 

22 

302  48  35.7 

3  14  38.5 

6  13.9 

6  46  52.6 

5  55.0 

9.634  9996 

42588 

23 

306    5  14.2 

3  18  41.6 

4  54.6 

6  52  11.4 

4  41.7 

9.630  6076 

45249 

24 

309  26    5.2 

3  23     3.4 

3  29.7 

6  56  14.2 

3  22.9 

9.625  9506 

47884 

25 

312  51  27.6 

3  27  44.8 

1  59.9 

6  58  55.1 

1  57.9 

9.621  0318 

50482 

26 

316  21  41.7 

8  32  46.8 

+  0  26.3 

-7    0    7.8 

-  0  26.4 

9.615  8559 

-53026 

27 

319  57    8.0 

8  38     9.4 

-  1  10.0 

6  59  45.5 

+  1  12.1 

9.610  4290 

55499 

28 

323  38    7.8 

3  43  53.8 

2  47.7 

6  57  41.0 

2  58.2 

9.604  7591 

57882 

29 

327  25    2.9 

3  50    0.1 

4  26.1 

6  53  46.4 

4  52.3 

9.598  8567 

60145 

30 

331  18  15w4 

8  56  28.8 

6    0.5 

6  47  53.6 

6  54.7 

9.592  7352 

62258 

ay 

1 

335  18    8.0 

4     3  20.1 

-  7  31.7 

-6  39  54.2 

+  9    5.6 

9.586  4112 

-84189 

2 

339  25    3.1 

4  10  33.8 

-  8  56.5 

-6  29  39.5 

+11  25.2- 

».579  9050 

-65894 
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FOR  GREENWICH  MEAN  NOON. 


I^t«. 

Helioceatrk! 

Lon|iUide, 

Meu&Eqalnox 

ofDaW. 

1 

Var.  pea- 
Day.       , 

ReductiDn 
to  Orbit. 

1 

Heliocentric 
Latitude.       ^ 

Var.  p«r 
Day. 

Loearithmof 
RatUuVactxN-. 

Var.  per 
Day. 

•     /      // 

•     / 

" 

/       // 

•      f       /f 

/ 

// 

:.       16 

206  59  17.3 

3  15 

20.4 

-  8  25.1 

+2  26  48.0 

-22 

27.4 

9.631  5690 

+44683 

17 

210  12  37.3 

3  U 

22.9 

7  16.2 

2    4  20.9 

22 

26.2 

9.635  9042 

42019 

18 

213  22    9.6 

3     7 

44.9 

6    3.1 

1  41  56.7 

22 

21.7 

9.639  9722 

39339 

19 

216  28- 13.4 

3     4 

25.8 

4  47.1 

1  19  38.5 

22 

14.2 

9.643  7717 

36651 

20 

219  31    7.1 

3     1 

24.5 

3  29.1 

0  57  29.1 

22 

4.2 

9.647  3024 

33964 

21 

222  31     8.1 

2  58 

40.3 

-  2    9.9 

+0  35  30.8 

-21 

52.1 

9.650  5645 

+31278 

22 

225  28  33.2 

2  56 

12.6 

-  0  50.5 

+0  13  45.6 

21 

38.0 

9.653  5582 

28598 

23 

228  23  38.5 

2  54 

0.6 

+  0  28.4 

-0    7  44.7 

21 

22.3 

9.656  2843 

25926 

24 

231  16  39.4 

2  52 

8.7 

1  46.1 

0  28  58.5 

21 

5.1 

9.658  7438 

23265 

25 

234    7  50.7 

2  50 

21.3 

3    1.9 

0  49  54.4 

20 

46.5 

9.660  9376 

20612 

26 

236  57  26.7 

2  48 

53.0 

+  4  16.2 

-1  10  31.1 

-20 

26.7 

9.662  8666 

+17970 

27 

239  45  41.3 

2  47 

38.4 

5  25.5 

1  30  47.5 

20 

5.8 

9.664  5319 

15338 

28 

242  32  48.0 

2  46 

37.1 

6  32.2 

1  50  42.4 

19 

43.8 

9.665  9344 

12714 

29 

245  18  59.8 

2  45 

48.7 

7  34.7 

2  10  14.8 

19 

20.8 

9.667  0749 

10098 

30 

248    4  29.5 

2  45 

12.9 

8  32.7 

2  29  23.6 

18 

56.7 

9.667  9541 

7488 

31 

250  49  29.8 

2  44 

49.7 

+  9  25.9 

-2  48    7.8 

-18 

31.6 

9.668  5727 

+  4885 

)t.        1 

253  34  13.0 

2  44 

38.8 

10  13.7 

3    6  26.4 

18 

5.4 

9.668  9310 

+  2282 

2 

256  18  51.5 

2  44 

40.2 

10  55.8 

3  24  18.2 

17 

38.0 

9.669  0292 

-    818 

3 

259    3  37.5 

2  44 

58.8 

11  31.9 

3  41  42.1 

17 

9.6 

9.668  8674 

2918 

4 

261  48  43.2 

2  45 

19.6 

12    1.7 

3  58  36.9 

16 

39.8 

9.668  4455 

5520 

5 

264  34  20.7 

2  45 

57.6 

+12  24.8 

-4  15    1.2 

-16 

8.6 

9.667  7632 

-  8126 

6 

267  20  42.5 

2  46 

48.0 

12  41.1 

4  30  53.6 

15 

35.9 

9.666  8201 

10737 

I 

270    8    0.9 

2  47 

51.0 

12  50.3 

4  46  12.5 

15 

1.6 

9.665  6156 

13355 

8 

272  56  28.7 

2  49 

6.7 

12  52.1 

5    0  56.2 

14 

25.4 

9.6641489 

15081 

9 

275  46  18.6 

2  50 

35.3 

12  46.5 

5  15    2.7 

13 

47.3 

9.662  4191 

18617 

10 

278  37  43.8 

2  52 

17.4 

+12  33.3 

-5  28  30.0 

-13 

7.0 

9.660  4254 

-21259 

11 

281  30  57.9 

2  54 

13.1 

12  12.2 

5  41  15.8 

12 

24.2 

9.658  1668 

23914 

12 

284  26  14.6 

2  56 

22.9 

11  43.4 

5  53  17.6 

11 

38.8 

9.655  6423 

26577 

13 

287  23  48.3 

2  58 

47.0 

11    6.9 

6    4  32.5 

10 

50.4 

9.652  8508 

29253 

14 

290  23  53.7 

3     1 

26.4 

10  22.6 

6  14  57.4 

9 

58.8 

9.649  7915 

31935 

15 

293  26  46.2 

3     4 

21.2 

+  9  30.6 

-6  24  28.9 

-  9 

3.6 

9.646  4638 

-34622 

16 

296  32  41.6 

3     7 

32.3 

8  31.3 

6  33    3.2 

8 

4.4 

9.642  8672 

37311 

17 

299  41  56.5 

3   11 

0.3 

7  24.8 

6  40  36.3 

1 

1.0 

9.639  0019 

39995 

18 

302  54  48.0 

3  14 

45.7 

6  11.5 

6  47    3.6 

o 

52.8 

9.634  8684 

42672 

19 

306  11  34.0 

3  18 

49.3 

4  52.1 

6  52  20.1 

4 

39.3 

9.630  4680 

45332 

20 

309  32  32.9 

3  23 

11.8 

-r  3  27.0 

-6  56  20.4 

-  3 

20.3 

9.625  8027 

-47968 

21 

312  58    4.1 

3  27 

53.9 

1  57.1 

6  58  58.7 

1 

55.2 

9.620  8758 

i:0563 

22 

316  28  27.5 

3  32 

56.4 

+  0  23.4 

7    0    8.6 

-  0 

23.5 

9.615  6919 

53105 

23 

320    4    3.8 

3  38 

19.8 

-  1  13.0 

6  59  43.3 

+  1 

15.4 

9.610  2571 

65577 

24 

323  45  14.2 

3  44 

4.7 

2  50.7 

6  57  35.4 

3 

1.7 

9.604  5796 

57955 

25 

327  32  20.6 

3  50 

11.8 

-  4  28.1 

-6  53  37.3 

+  4 

56.0 

9.598  6700 

-«)215 

26 

331  25  45.2 

3  56 

41.3 

6    3.4 

6  47  40.7 

6 

58.6 

9.592  5417 

62324 

27 

335  25  50.6 

4     3 

S3.2 

7  34.5 

6  39  37.3 

9 

9.8 

9.586  2115 

64247 

28 

339  32  59.1 

4   10 

47.6 

8  59.0 

6  29  18.3 

11 

29.7 

9.579  6999 

65944 

29 

343  47  33.2 

4   18 

24.1 

10  14.6 

6  16  35.1 

13 

58.1 

9.573  0318 

67368 

80 

348    9  54.3 

4  26 

21.5 

-11  18.4 

-6    1  19.3 

+16  34.8 

9.566  2373 

-68463 

b.         1 

352  40  22.8 

4  34 

38.7 

-12    7.8 

-5  43  23.0 

+19 

19.0 

9.559  3523 

-69170 

148  MEKCUKY,  1916. 
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GBEENWICH  MEAN  TIME. 


152  VENUS,  1916. 

GREENWICH  MEAN  TIME. 


VENTJ8,  1916.  153 

GREENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME. 
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VENUS,  1916. 


GREENWICH  MEAN  TIME. 


Date. 

App«r«nt 

Rl^t 
Afloeofiian. 

Var.per 
Hour. 

Apparent 
DecUDstian. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.  per 
Hour. 

Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h    m      8 

8 

0            /               // 

It 

It 

It 

h      m 

Oct.        1 

9  40  28.00 

+10.779 

+13  18  27.6 

-40.89 

9.928  0890 

+1594.5 

10.09 

10.38 

21     1.3 

2 

9  44  46.86 

10.71W 

13    1  53.4 

41.95 

9.931  8960 

1577.3 

10.00 

10.29 

21     1.6 

3 

9  49    6.04 

10.805 

12  44  53.8 

43.01 

9.936  6699 

1560.3 

9.91 

10.20 

21    2.0 

4 

9  53  25.51 

10.816 

12  27  29.0 

44.05 

9.«fo<7  ^njrrk 

1543.5 

9.82 

10.11 

21    2.4 

5 

9  57  45.25 

10.827 

12    9  39.6 

45.07 

9.943  0692 

1627.1 

9.74 

10.03 

21    2.8 

6 

10    2    6.22 

+10.837 

+11  61  26.6 

-46.08 

9.946  7149 

+1511 .0 

9.66 

9.95 

21    3.2 

7 

10    6  25.42 

10.846 

11  32  47.7 

47.07 

9.950  3221 

1495.1 

9.58 

9.87 

21    3.6 

8 

10  10  45.81 

10.854 

11  13  46.2 

48.05 

9.963  8914 

1479.4 

9.50 

9.79 

21    4.0 

9 

10  15    6.39 

10.861 

10  54  21.6 

49.01 

9.957  4232 

1463.9 

9.42 

9.71 

21    4.4 

10 

10  19  27.14 

10.868 

10  34  34.0 

49.95 

9.960  9180 

1448.5 

9.34 

9.63 

21    4.8 

11 

10  23  48.05 

+10.874 

+10  14  24.1 

-50.87 

9.964  3761 

+1433.3 

9.27 

9.56 

21    5.2 

12 

10  28    9.10 

10.880 

9  53  52.4 

51.77 

9.967  7978 

1418.2 

9.20 

9.48 

21    5.6 

13 

10  32  30.30 

10.886 

9  32  59.3 

52.65 

9.971 1835 

1403.3 

9.13 

9.40 

21    6.0 

14 

10  36  61.63 

10.891 

9  11  45.3 

53.51 

9.974  5335 

1388.5 

9.06 

9.33 

21    6.4 

15 

10  41  13.08 

10.896 

8  50  11.1 

54.34 

9.977  8482 

1873.8 

8.99 

9.26 

21    6.8 

10 

10  45  34.63 

+10.901 

+  8  28  17.1 

-55.15 

9.981  1279 

+1359.3 

8.92 

9.19 

21    7.3 

17 

10  49  56.29 

10.905 

8    6    3.8 

55.94 

9.984  3730 

1344.9 

8.86 

9.12 

21    7.7 

18 

10  54  18.05 

10.900 

7  43  31.9 

56.71 

9.987  6836 

1330.6 

8.79 

9.05 

21    8.1 

19 

10  58  39.92 

10.913 

7  20  42.0 

57.45 

9.990  7602 

1316.6 

8.73 

8.98 

21    8.5 

20 

11     3    1.89 

10.917 

6  57  34.6 

58.16 

9.993  9032 

1302.6 

8.67 

8.92 

21    9.0 

21 

11     7  23.95 

+10.921 

+  6  34  10.4 

-^.85 

9.997  0129 

+1288.8 

8.61 

8.86 

21    9.4 

22 

11  11  46.10 

10.925 

6  10  30.0 

59.51 

0.000  0896 

1275.2 

8.56 

8.80 

21    9.8 

23 

11  16    8.36 

10.929 

6  46  34.0 

60.15 

0.003  1338 

1261.7 

8.49 

8.74 

21  10.2 

24 

11  20  30.72 

10.934 

5  22  23.1 

60.76 

0.006  1467 

1248.8 

8.43 

8.68 

21  10.7 

26 

11  24  53.19 

10.939 

4  57  67.9 

61.34 

0.009  1269 

1236.2 

8.37 

8.62 

21  11.1 

26 

11  29  15.79 

+10.944 

+  4  33  19.0 

-61.89 

0.012  0746 

+1222.1 

8.31 

8.56 

21  11.5 

27 

11  33  38.51 

10.949 

4    8  27.2 

62.42 

0.014  9923 

1209.3 

8.26 

8.50 

21  11.9 

28 

11  38    1.37 

10.055 

3  43  23.1 

62.92 

0.017  8794 

1196.7 

8.20 

8.44 

21  12.4 

29 

11  42  24.37 

10.962 

3  18    7.4 

63.39 

0.020  7366 

1184.3 

8.14 

8.38 

21  12.9 

30 

11  46  47.53 

10.969 

2  52  40.7 

63.83 

0.023  5642 

1172.1 

8.09 

8.33 

21  13.3 

31 

11  61  10.87 

+10.977 

+  2  27    3.8 

-64.24 

0.026  3626 

+1160.0 

8.04 

8.28 

21  13.7 

Nov.      1 

11  65  34.41 

10.985 

2    1  17.2 

64.63 

0.029  1323 

1148.2 

7.99 

8.23 

21  14.2 

2 

11  59  68.16 

10.994 

1  36  21.6 

65.00 

0.031  8738 

1186.5 

7.94 

8.18 

21  14.7 

3 

12    4  22.14 

11.004 

1    9  17.6 

65.33 

0.034  6876 

1125.0 

7.89 

8.13 

21  15.2 

4 

12    8  46.38 

11.016 

0  43    6.9 

65.63 

0.037  2739 

1113.7 

7.84 

8.08 

21  15.7 

0 

12  13  10.91 

+11.028 

+  0  16  47.3 

-66.91 

0.039  9332 

+1102.5 

7.79 

8.03 

21  16.1 

6 

12  17  36.74 

11.041 

-  0    9  37.5 

66.16 

0.042  6657 

1091.4 

7.75 

7.98 

21  16.5 

7 

12  22    0.90 

11.056 

0  36    8.0 

66.38 

0.045  1719 

1060.5 

7.70 

7.93 

21  17.0 

8 

12  26  26.42 

11.072 

1    2  43.6 

66.57 

0.047  7520 

1060.6 

7.66 

7.88 

21  17.5 

9 

12  30  62.34 

11.089 

1  29  23.4 

66.73 

0.060  3062 

1058.9 

7.61 

7.83 

21  18.0 

10 

12  35  18.68 

+11.107 

-  1  66    6.7 

-66.87 

0.052  8348 

+1048.3 

7.67 

7.79 

21  18.5 

11 

12  39  45.46 

11.125 

2  22  62.9 

66.97 

0.065  3379 

1037.7 

7.63 

7.75 

21  19.0 

12 

12  44  12.70 

11.145 

2  49  41.2 

67.04 

0.067  8157 

1027.1 

7.48 

7.70 

21  19.5 

13 

12  48  40.43 

11.166 

3  16  30.8 

67.08 

0.060  2682 

1016.7 

7.44 

7.66 

21  20.1 

14 

12  63    8.69 

11.189 

3  43  21.1 

67.10 

0.062  6958 

1006.3 

7.40 

7.61 

21  20.7 

15 

12  67  37.60 

+11.213 

-  4  10  11.3 

-67.08 

0.065  0985 

1 

+  996.0 

7.36 

7.57 

21  21.2 

J6  i 

13    2    6.90  J 

■hll^7 

-  4  37    0.6 

-67.03 

0.067  4767  i 

+  985.8 

7.32 

7.63 

21  21.7 
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FOR  GREENWICH  MEAN  NOON. 


Dtto. 

Hidlooeotrlc 

1C«M1  Bqnlnox 
of  Date. 

Var.  p«r 
Day. 

Reduction 
CoOrbtt. 

Heliocentric 
Latitude. 

Var.  per 
Day. 

Lonrithm  of 
Racfius  Vector. 

Var.  \vtr 
Day. 

•     /       ff 

•     / 

tf 

/      // 

•     /       // 

f      ti 

Ipr.         2 

133  14    8.8 

I  37 

31.0 

+2  44.5 

+2  51  26.1 

43     6.9 

9.856  3781 

+  48 

4 

136  29  11.6 

1  37 

31.7 

2  34.9 

2  57  23.2 

2  50.1 

9.856  3914 

90 

6 

139  44  15.5 

1  37 

32.1 

2  23.3 

3    2  46.1 

2  32.7 

9.856  4140 

136 

8 

142  59  19.8 

1  37 

32.1 

2    9.9 

3    7  33.8 

2  14.9 

9.856  4459 

182 

10 

146  14  23.8 

1  37 

31.8 

1  54.8 

3  11  45.3 

1  56.5 

9.856  4869 

22S 

12 

149  29  26.8 

1  37 

31.1 

+1  38.2 

+3  15  19.7 

+1  37.8 

9.856  5370 

+273 

14 

152  44  28.1 

1  37 

30.1 

1  20.4 

3  18  16.5 

1  18.9 

9.856  5959 

317 

16 

155  59  27.1 

1  37 

28.7 

1    1.5 

3  20  35.1 

0  50.6 

9.856  6636 

360 

18 

159  14  23.0 

1  37 

27.0 

0  41.8 

3  22  15.0 

0  40.2 

9.856  7397 

401 

20 

162  29  15.1 

1  37 

24.9 

0  21.7 

3  23  15.9 

0  20.7 

9.856  8240 

442 

22 

165  44    2.7 

1  37 

22.5 

+0    1.3 

+3  23  37.8 

+0     1.2 

9.856  9163 

+481 

24 

168  58  45.2 

1  37 

19.8 

-0  19.2 

3  23  20.6 

-0  18.4 

9.857  0162 

518 

26 

172  13  21.8 

1  37 

16.8 

0  39.4 

3  22  24.4 

0  37.8 

9.857  1234 

553 

28 

175  27  52.0 

1  37 

13.4 

0  59.1 

3  20  49.4 

0  57.1 

9.857  2875 

587 

30 

178  42  15.2 

1  37 

9.7 

1  18.0 

3  18  36.0 

1   16.2 

9.857  3582 

619 

AY            2 

V 

181  56  30.7 

1  37 

5.7 

-1  35.9 

+3  15  44.8 

-1  34.9 

9.857  4851 

+649 

4 

185  10  38.0 

1  37 

1.5 

1  52.6 

3  12  16.3 

1  53.4 

9.857  6178 

677 

6 

188  24  36.6 

1  36 

57.1 

2    7.8 

3    8  11.2 

2  11.5 

9.857  7559 

703 

8 

191  38  26.1 

1  30 

52.4 

2  21.4 

3    3  30.4 

2  29.1 

9.857  8988 

726 

10 

194  52    6.0 

1  36 

47.5 

2  33.2 

2  58  15.0 

2  46.2 

9.858  0462 

747 

12 

198    5  36.0 

1  36 

42.4 

-2  43.1 

+2  52  26.0 

-3     2.7 

9.858  1976 

+766 

14 

201  18  55.7 

1  36 

37.2 

2  50.9 

2  46    4.6 

3  18.6 

9.858  3524 

782 

16 

204  32    4.9 

1  36 

31.9 

2  56.5 

2  39  12.0 

3  33.9 

9.858  5102 

796 

18 

207  45    3.4 

1  36 

26.5 

2  59.9 

2  31  49.6 

3  48.4 

9.858  6705 

807 

20 

210  57  51.1 

1  36 

n.i 

3    1.0 

2  23  58.9 

4     2.1 

9.858  8328 

816 

22 

214  10  27.8 

1  36 

15.6 

-2  59.9 

+2  15  41.5 

-4  15.1 

9.858  9966 

+822 

24 

217  22  53.5 

1  36 

10.1 

2  56.5 

2    6  59.0 

4  27.2 

9.859  1613 

825 

26 

220  35    8.2 

1  36 

4.6 

2  50.9 

1  57  53.1 

4  38.5 

9.859  3264 

826 

28 

223  47  12.1 

1  35 

50.2 

2  48.2 

1  48  25.5 

4  48.9 

9.859  4915 

824 

30 

226  59    5.2 

1  35 

53.9 

2  38.4 

1  38  38.1 

4  58.4 

9.859  6560 

820 

me        1 

230  10  47.7 

1  35 

48.6 

-2  21.7 

+1  28  32.7 

-5    6.9 

9.859  8193 

+813 

3 

233  22  19.8 

1  35 

43.5 

2    8.3 

1  18  11.3 

5  14.4 

9.859  9810 

804 

5 

236  33  41.8 

1  35 

38.5 

1  58.3 

1    7  35.8 

5  20.9 

9.860  1407 

792 

7 

239  44  54.0 

1  35 

33.7 

1  37.0 

0  56  48.3 

5  26.4 

9.860  2978 

778 

9 

242  55  56.8 

1  35 

29.1 

1  19.4 

0  45  50.7 

5  31.0 

9.860  4517 

761 

11 

246    6  50.6 

1  35 

24.7 

-1    0.9 

+0  34  45.0 

-5  34.5 

9.860  6021 

+742 

13 

249  17  35.9 

1  35 

20.6 

0  41.6 

0  23  33.4 

5  37.0 

9.860  7485 

721 

15 

252  28  13.1 

1  35 

16.7 

0  21.8 

0  12  17.9 

5  38.4 

9.860  8905 

698 

17 

255  38  42.6 

1  35 

13.0 

-0    1.8 

+0    1    0.5 

5  38.8 

9.861 0276 

672 

19 

258  49    5.1 

1  35 

9.6 

+0  18.2 

-0  10  16.6 

5  38.2 

9.861 1593 

645 

21 

261  59  21.0 

1  35 

6.5 

+0  38.0 

-0  21  31.4 

-5  36.5 

9.861  2854 

+616 

23 

265    9  30.9 

1  35 

3.6 

0  57.4 

0  32  41.9 

5  33.8 

9.861  4055 

585 

25 

268  19  35.3 

1  35 

1.0 

1  16.0 

0  43  46.0 

5  30.1 

9.861  5191 

551 

27 

271  29  34.9 

1  34 

56.7 

1  33.7 

0  54  41.8 

5  25.4 

9.861 6259 

517 

29 

274  39  30.2 

1  34 

56.7 

1  50.2 

1    5  27.3 

5  19.8 

9.861  7257 

481 

ily        1 

277  49  21.8 

1  34 

55.0 

+2    5.4 

-1  16    0.5 

-5  13.2 

9.861  8181 

+443 

3 

280  59  10.3 

1  34 

53.6 

•f2  19.0 

-1  26  19.5 

-3     5.6 

9.861  9028 

+404 

160 


VENUS,  1916. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Heliocentric 

Lon^tiide, 

Mean  Equinox 

of  Date. 

Var.  per 
Day. 

Rednotion 
to  Orbit. 

Hellocentrio 
Latitude. 

Var.  per 
Day. 

Lonrlthmof 
Ra<yisi  Vector. 

Var.  per 
Day. 

•      /          n 

•        t          $9 

/       $1 

o        /            // 

/      // 

July        1 

277  49  21.8 

1  34  55.0 

+2    5.4 

-1  16    0.5 

-5  13.2 

9.861  8181 

+443 

8 

280  59  10.3 

1  34  53.6 

2  19.0 

1  26  19.5 

5    5.6 

9.861  9028 

404 

5 

284    8  56.3 

1  34  52.5 

2  30.9 

1  36  22.5 

4  67.2 

9.861  9796 

364 

7 

287  18  40.3 

1  34  51.6 

2  41.0 

1  46    7.8 

4  47.9 

9.862  0483 

323 

9 

290  28  22.8 

1  34  51.0 

2  49.2 

1  55  33.5 

4  37.7 

9.862  1087 

281 

11 

293  38    4.4 

1  34  50.7 

+2  55.2 

-2    4  37.9 

-4  36.6 

9.862  1605 

+238 

13 

296  47  45.7 

1  34  60.7 

2  59.2 

2  13  19.5 

4  14.8 

9.862  2037 

194 

15 

299  57  27.2 

1  34  50.9 

3    0.9 

2  21  36.7 

4     2.2 

9.862  2381 

150 

17 

303    7    9.3 

1  34  51.3 

3    0.5 

2  29  28.0 

3  48.9 

9.862  2636 

105 

19 

306  16  52.4 

1  34  51.0 

2  57.8 

2  36  51.9 

3  34.9 

9.862  2801 

60 

21 

309  26  37.1 

1  34  52.8 

+2  53.0 

-2  43  47.2 

-3  20.3 

9.862  2876 

+  15 

23 

312  36  23.7 

1  34  53.9 

2  46.1 

2  50  12.6 

3    5.1 

9.862  2860 

-30 

25 

315  46  12.7 

1  34  55.2 

2  37.2 

2  56    7.0 

2  49.3 

9.862  2754 

76 

27 

318  56    4.4 

1  34  56.6 

2  26.4 

3    1  29.2 

2  32.9 

9.862  2557 

lai 

29 

322    5  59.1 

1  34  58.2 

2  13.7 

3    6  18.3 

2  16.1 

9.862  2271 

165 

31 

325  15  57.2 

1  35    0.0 

+1  59.5 

-3  10  33.4 

-1  58.9 

9.862  1896 

-209 

Aug.        2 

328  25  59.0 

1  35     1.9 

1  43.7 

3  14  13.7 

1  41.3 

9.862  1434 

253 

4 

331  36    4.7 

1  35    3.9 

1  26.7 

3  17  18.5 

1  23.4 

9.862  0885 

296 

6 

334  46  14.5 

1  35    6.0 

1    8.7 

3  19  47.2 

1     5.2 

9.862  0252 

339 

8 

337  56  28.7 

1  35    8.2 

0  49.8 

3  21  39.4 

0  46.8 

9.861  9535 

379 

10 

341    6  47.5 

1  35  10.6 

+0  30.3 

-3  22  54.7 

-0  28.3 

9.861  8737 

-418 

12 

344  17  11.1 

1  35  13.0 

+0  10.4 

3  23  32.7 

-0    9.7 

9.861  7862 

457 

14 

347  27  39.6 

1  35  15.5 

-0    9.7 

3  23  33.3 

+0    9.0 

9.861  6910 

494 

16 

350  38  13.2 

1  35  18.1 

0  29.6 

3  22  56.5 

0  27.7 

9.8615885 

630 

18 

353  48  52.0 

1  35  20.7 

0  49.2 

3  21  42.4 

0  46.4 

9.861  4790 

564 

20 

356  59  36.2 

1  35  23.4 

-1    8.] 

-3  19  51.1 

•fl     4.9 

9.861  3629 

-596 

22 

0  10  25.8 

1  35  26.2 

1  26.3 

3  17  22.8 

1  23.3 

9.861  2405 

627 

24 

3  21  20.9 

1  35  29.0 

1  48.4 

3  14  18.1 

1  41.4 

9.861 1121 

656 

26 

6  32  21.7 

1  35  31.8 

1  59.2 

3  10  37.4 

1  59.2 

9.860  9781 

683 

28 

9  43  28.3 

1  35  34.7 

2  18.6 

3    6  21.3 

2  16.8 

9.860  8390 

707 

30 

12  54  40.7 

1  35  37.6 

-2  26.3 

-3    1  30.4 

^2  34.0 

9.860  6952 

-730 

Sept.        1 

16    5  59.0 

1  35  40.6 

2  37.2 

2  56    5.7 

2  50.7 

9.860  5470 

751 

3 

19  17  23.3 

1  35  43.6 

2  46.2 

2  50    8.1 

3    6.8 

9.860  3950 

769 

5 

22  28  53.6 

1  35  46.7 

2  53.2 

2  43  38.7 

3  22.4 

9.860  2396 

785 

7 

25  40  30.1 

1  35  49.8 

2  58.0 

2  36  38.6 

3  37.6 

9.860  0813 

798 

9 

28  52  12.8 

1  35  52.9 

-3    0.6 

-2  29    9.0 

•I-3  51.9 

9.859  9206 

-W9 

11 

32    4    1.9 

1  35  56.1 

3    0.9 

2  21  11.2 

4     6.7 

9.859  7579 

817 

13 

35  15  57.4 

1  35  59.4 

2  59.0 

2  12  46.7 

4  18.7 

9.859  5938 

823 

15 

38  27  59.4 

1  36     2.7 

2  54.8 

2    3  57.0 

4  30.9 

9.859  4288 

827 

17 

41  40    8.0 

1  36     6.0 

2  48.5 

1  54  43.6 

4  42.3 

9.859  2633 

827 

19 

44  52  23.2 

1  36    9.3 

-2  40.1 

-1  45    8.4 

+4  52.8 

9.859  0980 

-825 

21 

48    4  45.2 

1  36  12.7 

2  29.6 

1  35  18.0 

5    2.5 

9.858  9333 

821 

23 

61  17  14.0 

1  36  16.1 

2  17.3 

1  24  59.2 

6  11.2 

9.858  7698 

814 

25 

54  29  49.8 

1  36  19.6 

2    3.2 

1  14  29.0 

5  18.9 

9.858  6079 

804 

27 

57  42  32.6 

1  36  23.1 

1  47.6 

1    3  44.3 

5  25.7 

9.858  4482 

792 

29 

60  55  22.5 

1  36  26.7 

-1  30.7 

-0  52  47.1 

•f5  81.4 

9.858  2912 

-777 

Oct.         1 

64    8  19.5 

1  36  30.3 

-1  12.5 

-0  41  39.5 

+5  36.0 

9.858  1373 

-760 

VENUS,  1916.  161 
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MEAN  TIME. 


164  MAES,  1916. 

MEAN  TIME. 
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MARS,  1916. 


GREENWICH  MEAN  TIME. 


Date. 

Apparent 

TOght 
Asoension. 

Var.per 
Hour. 

Apparent 
Declination. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Somi- 

diam- 

eter. 

Hot. 

Paral- 

lax. 

Tranitt, 

Meridian 

ol 

Oreeo- 

Noon, 

Noon. 

Noon. 

Noon. 

Nowi. 

Neon. 

Noon. 

Noon. 

wich. 

h    m      8 

8 

9       t         n 

It 

ft 

It 

h      m 

Oct.      1 

14  51  23.23 

+«.900 

-16  64  22.1 

-31.81 

0.336  0884 

+276.7 

2.34 

4.07 

2  U.7 

2 

14  54    9.15 

«.927 

17    7    2.0 

31.51 

0.335  7481 

273.0 

2.33 

4.06 

2  10.6 

3 

14  56  55.74 

6.956 

17  19  34.6 

31.21 

0.336  3989 

209.3 

2.32 

4.05 

2    9.4 

4 

14  59  42.99 

0.982 

17  31  59.9 

30.90 

0.337  0409 

265.7 

2.32 

4.04 

2    8.3 

5 

15    2  30.90 

7.010 

17  44  17.5 

30.57 

0.337  6744 

262.2 

2.32 

4.04 

2    7.1 

6 

15    6  19.48 

+7.038 

-17  56  27.4 

-30.25 

0.338  2994 

+258.7 

2.31 

4.03 

2    6.0 

7 

15    8    8.73 

7.066 

18    8  29.3 

29.91 

0.338  9160 

265.2 

2.31 

4.03 

2    4.9 

8 

15  10  58.64 

7.094 

18  20  23.1 

29.57 

0.339  5244 

261.8 

2.31 

4.02 

2    3.7 

9 

15  13  49.22 

7.121 

18  32    8.6 

29.22 

0.340  1248 

248.6 

2.31 

4.02 

2    2.6 

10 

15  16  40.47 

7.149 

18  43  45.8 

28.87 

0.340  7173 

245.2 

2.30 

4.01 

2     1.6 

11 

15  19  32.39 

+7.177 

-18  55  14.4 

-28.51 

0.341  3019 

+242.0 

2.30 

4.01 

2    0.6 

12 

15  22  24.99 

7.206 

19    6  34.1 

28.14 

0.341  8789 

238.8 

2.30 

4.00 

1  59.4 

13 

15  25  18.27 

7.234 

19  17  44.9 

27.76 

0.342  4482 

236.7 

2.30 

4.00 

1  58.4 

14 

15  28  12.23 

7.262 

19  28  46.6 

27.38 

0.343  0101 

232.6 

2.29 

3.99 

1  57.3 

16 

15  31    6.87 

7.291 

19  39  38.9 

26.98 

0.343  5646 

229.5 

2.29 

3.99 

1  56.3 

16 

15  34    2.20 

+7.320 

-19  50  21.7 

-26.60 

0.344  1117 

+226.6 

2.28 

3.98 

1  65.3 

17 

15  36  58.20 

7.348 

20    0  54.9 

26.18 

0.344  6515 

223.4 

2.28 

3.98 

1  54.3 

18 

15  39  54.89 

7.376 

20  11  18.3 

25.77 

0.345  1841 

220.4 

2.28 

3.97 

1  53.3 

19 

15  42  52.26 

7.406 

20  21  31.7 

25.36 

0.345  7096 

217  4 

2.28 

3.97 

1  52.3 

20 

15  45  50.31 

7.433 

20  31  34.9 

24.92 

0.346  2278 

214.4 

2.27 

3.96 

1  61.3 

21 

15  48  49.04 

+7.461 

-20  41  27.7 

-24.48 

0.346  7388 

+2U.4 

2.27 

3.96 

1  50.4 

22 

15  51  48.46 

7.490 

20  51    9.9 

24.04 

0.347  2426 

208.4 

2.27 

3.95 

1  49.4 

23 

15  54  48.54 

7.517 

21    0  41.4 

23.60 

0.347  7391 

205.5 

2.26 

3.94 

1  48.6 

24 

15  57  49.29 

7.645 

21  10    2.0 

23.13 

0.348  2286 

202.5 

2.26 

3.94 

1  47.6 

26 

16    0  51.71 

7.673 

21  19  11.5 

22.66 

0.348  7109 

199.5 

2.26 

3.93 

1  46.6 

26 

16    3  52.79 

+7.600 

-21  28    9.8 

-22.19 

0.349  1868 

+196.6 

2.26 

3.93 

1  46.7 

27 

16    6  55.53 

7.628 

21  36  56.5 

21.71 

0.349  6546 

193.7 

2.26 

3.93 

1  44.8 

28 

16    9  58.92 

7.655 

21  45  31.7 

21.22 

0.350  1160 

190.8 

2.25 

3.92 

1  43.9 

29 

16  13    2.96 

7.681 

21  53  55.0 

20.72 

0.360  5706 

187.9 

2.25 

3.92 

1  43.1 

30 

16  16    7.61 

7.707 

22    2    6.3 

20.22 

0.351  0181 

185.1 

2.25 

3.91 

1  42.2 

31 

16  19  12.90 

+7.733 

-22  10    5.5 

-19.71 

0.351  4588 

+182.2 

2.25 

3.91 

1  41.3 

Nov.     1 

16  22  18.81 

7.769 

22  17  52.3 

19.19 

0.351  8928 

179.5 

2.25 

3.91 

1  40.5 

2 

16  25  25.32 

7.784 

22  25  26.5 

18.06 

0.352  3202 

176.7 

2.24 

3.91 

1  39.7 

3 

16  28  32.43 

7.809 

2^  32  48.1 

18.13 

0.352  7411 

174.1 

2.24 

3.90 

1  38.8 

4 

16  31  40.14 

7.833 

22  39  56.9 

17.60 

0.353  1557 

171.5 

2.24 

3.90 

1  38.0 

6 

16  34  48.42 

+7.857 

-22  46  52.8 

-17.06 

0.353  6641 

+168.9 

2.24 

3.89 

1  37.2 

6 

16  37  67.28 

7.881 

22  63  36.6 

16.60 

0.353  9664 

166.4 

2.24 

3.89 

1  36.4 

7 

16  41    6.70 

7.904 

23    0    4.9 

15.96 

0.354  3629 

164.0 

2.23 

3.89 

1  35.7 

8 

16  44  16.69 

7.927 

23    6  20.9 

16.38 

0.354  7536 

161.6 

2.23 

3.88 

1  34.9 

9 

16  47  27.22 

7.960 

23  12  23.3 

14.81 

0.3651386 

160.2 

2.23 

3.88 

1  34.1 

10 

16  50  38.30 

+7.973 

-23  18  11.9 

-14.24 

0.365  6179 

+166.9 

2.23 

3.87 

1  33.3 

11 

16  53  49.91 

7.996 

23  23  46.7 

13.66 

0.355  8918 

164.7 

2.22 

3.87 

1  32.6 

12 

16  57    2.05 

8.017 

23  29    7.4 

13.07 

0.356  2603 

162.4 

2.22 

3.87 

1  31.9 

13 

17    0  14.71 

8.038 

23  34  13.9 

12.47 

0.356  6234 

160.1 

2.22 

3.87 

1  31.1 

14 

17    3  27.87 

8.059 

23  39    6.1 

11.87 

0.359  9812 

148.0 

2.22 

3.86 

1  30.4 

15 

17    6  41.53 

+8.079 

-23  43  43.9 

-11.27 

0.357  3338 

+145.8 

2.22 

3.86 

1  29.7 

16 

17    9  55.67 

+8.099 

-23  48    7.2 

-10.60 

0.357  6812 

+143.7 

2.22 

3.86 

1  29.0 

MAKS,  1916. 

MEAN  TIME. 
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MARS,  1916. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Heliocentric 

Lonntude, 

Mean  Kquinox 

of  Date. 

Var.i>er 
Day. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Var.  per 
Day. 

Lofsarithm  of 
Radius  Vector. 

1 

Var.  per 
Day. 

•     /        // 

»        »r 

// 

o          /            // 

tt 

Jan.          1 

122  26  13.2 

27     1.9 

+29.2 

+1  46  28.0 

+14.8 

0.214  8776 

+1834 

3 

123  20  14.3 

26  60.2 

27.8 

1  46  56.8 

14.0 

0.215  2394 

1786 

5 

124  14  10.1 

26  56.6 

26.4 

1  47  24.0 

13.2 

0.215  5917 

1738 

7 

125    8    0.8 

26  54.1 

24.9 

1  47  49.6 

12.4 

0.215  9344 

1689 

9 

126    1  46.5 

26  51.6 

23.4 

1  48  13.6 

11.6 

0.216  2675 

1641 

11 

126  55  27.4 

26  49.2 

+21.8 

+1  48  36.0 

+10.8 

0.216  5908 

+1.592 

13 

127  49    3.5 

26  46.9 

20.3 

1  48  56.8 

10.0 

0.216  9044 

1543 

15 

128  42  35.0 

26  44.7 

18.7 

1  49  16.0 

9.2 

0.217  2081 

1494 

17 

129  36    2.2 

26  42.5 

17.2 

1  49  33.5 

8.4 

0.217  5020 

1445 

19 

130  29  25.2 

26  40.4 

15.6 

1  49  49.4 

7.6 

0.217  7860 

1395 

21 

131  22  44.0 

26  38.4 

+14.0 

+1  50    3.7 

+  6.8 

0.218  0602 

+1346 

23 

132  15  58.9 

26  36.5 

12.4 

1  50  16.4 

6.0 

0.218  3243 

1296 

25 

133    9  10.0 

26  34.7 

10.7 

1  50  27.6 

5.2 

0.218  5785 

1246 

27 

134    2  17.5 

26  32.9 

9.1 

1  50  37.2 

4.4 

0.218  8227 

1196 

29 

134  55  21.5 

26  31.2 

7.4 

1  50  45.1 

3.6 

0.219  0569 

1146 

31 

135  48  22.1 

26  29.5 

+  5.8 

+1  50  51.4 

+  2.8 

0.219  2810 

+1095 

Feb.         2 

136  41  19.5 

26  28.0 

4.2 

1  50  56.2 

2.0 

0.219  4950 

1045 

4 

137  34  13.9 

26  26.5 

2.5 

1  50  59.4 

1.2 

0.219  6989 

994 

6 

138  27    5.4 

26  25.0 

+  0.9 

1  51     1.0 

+  0.4 

0.219  8926 

943 

8 

139  19  54.1 

26  23.7 

-  0.8 

1  51    1.0 

-  0.4 

0.220  0761 

892 

10 

140  12  40.3 

26  22.5 

-  2.4 

+1  50  59.4 

-  1.2 

0.220  2495 

+  841 

12 

141    5  24.0 

26  21.3 

4.1 

1  50  56.3 

2.0 

0.220  4126 

790 

14 

141  58    5.4 

26  20.2 

5.7 

1  50  51.6 

2.7 

0.220  5655 

739 

16 

142  50  44.6 

26  19.1 

7.4 

1  50  45.4 

3.5 

0.220  7081 

688 

18 

143  43  21.8 

26  18.1 

9.0 

1  50  37.6 

4.3 

0.220  8405 

636 

20 

144  35  57.1 

26  17.2 

-10.6 

+1  50  28.3 

-  5.0 

0.220  9626 

+  584 

22 

145  28  30.7 

28  16.4 

12.2 

1  50  17.5 

5.8 

0.221  0743 

533 

24 

146  21    2.8 

28  15.7 

13.8 

1  50    5.0 

6.6 

0.221  1758 

482 

26 

147  13  33.5 

26  15.0 

15.4 

1  49  51.1 

7.4 

0.221  2670 

430 

28 

148    6    2.9 

28  14.4 

17.0 

1  49  35.6 

8.1 

0.221  3478 

378 

Biar.         1 

148  58  31.2 

26  13.9 

-18.5 

+1  49  18.7 

-  8.9 

0.221  4183 

+  327 

3 

149  50  58.6 

26  13.5 

20.0 

1  49    0.2 

9.7 

0.221  4786 

275 

5 

150  43  25.1 

26  13.1 

21.6 

1  48  40.1 

10.4 

0.221  5282 

223 

7 

151  35  51.0 

26  12.8 

23.0 

1  48  18.6 

11.2 

0.221  5677 

171 

9 

152  28  16.3 

26  12.6 

24.5 

1  47  55.5 

11.9 

0.221  5967 

119 

11 

153  20  41.3 

26  12.4 

-26.0 

+1  47  30.9 

-12.7 

0.221  6154 

68 

13 

154  13    6.1 

26  12.4 

27.4 

1  47    4.9 

13.4 

0.221  6238 

+    16 

15 

155    5  30.8 

28  12.4 

28.8 

1  46  37.4 

14.1 

0.221  6217 

-    36 

17 

155  57  55.6 

28  12.4 

30.2 

1  46    8.4 

14.9 

0.221  6093 

88 

19 

156  50  20.6 

28  12.6 

31.5 

1  45  37.9 

15.6 

0.221  5865 

140 

21 

157  42  46.0 

28  12.8 

-32.8 

+1  45    5.9 

-16.4 

0.221  5533 

-  192 

23 

158  35  11.9 

28  13.1 

34.1 

1  44  32.4 

17.1 

0.221  5098 

243 

25 

159  27  38.5 

28  13.5 

35.4 

1  43  57.5 

17.8 

0.221  4560 

295 

27 

160  20    5.9 

26  14.0 

36.6 

1  43  21.2 

18.5 

0.221  3918 

347 

29 

161  12  34.3 

26  14.5 

37.8 

1  42  43.4 

19.3 

0.221  3172 

399 

31 

162    5    3.9 

26  15.1 

-38.9 

+1  42    4.1 

-20.0 

0.221  2323 

-  460 

Apr.         2 

162  57  34.7 

28  15.7 

-40.0 

+1  41  23.4 

-20.7 

0.221 1371 

-  502 

MARS,  1916. 

FOR  GREENWICH  MEAN  NOON. 


171 


Date. 

Heliooentric 

Lon^tude, 

Mean  Equinox 

ofDatt. 

Var.  p«r 
Day. 

Reduction 
to  Orbit. 

Ilelioeentric 
Latitude. 

Var.  i>er 
Day. 

Logarithm  of 
Racfias  Vector. 

Var.  per 
Day. 

•     f      /f 

/ 

ff 

ff 

•     f      ff 

// 

T.             2 

162  57  34.7 

26 

15.7 

-40.0 

+1  41  23.4 

-20.7 

0.221  1371 

-  502 

4 

163  50    6.9 

26 

16.5 

41.1 

1  40  41.2 

21.4 

0.221  0316 

553 

6 

164  42  40.6 

26 

17.3 

42.2 

1  39  57.6 

22.2 

0.220  9158 

605 

8 

165  35  16.1 

26 

18.2 

43.2 

1  39  12.6 

22.9 

0.220  7897 

656 

10 

166  27  53.5 

26 

19.2 

44.1 

1  38  26.1 

23.6 

0.220  6533 

706 

12 

167  20  32.9 

26 

20.2 

-45.0 

+1  37  38.3 

-24.3 

0.220  5067 

-  759 

14 

168  13  14.5 

26 

21.3 

45.9 

1  36  49.0 

25.0 

0.220  3498 

810 

16 

169    5  58.3 

26 

22.5 

46.8 

1  35  58.3 

25.7 

0.220  1827 

861 

18 

169  58  44.7 

26 

23.8 

47.6 

1  35    6.2 

26.4 

0.220  0053 

912 

20 

170  51  33.6 

26 

25.1 

48.3 

1  34  12.8 

27.1 

0.219  8178 

963 

22 

171  44  25.3 

26 

26.6 

-49.0 

+1  33  18.0 

-27.8 

0.219  6202 

-1013 

24 

172  37  19.9 

26 

28.1 

49.7 

1  32  21.8 

28.5 

0.219  4124 

1064 

26 

173  30  17.6 

26 

29.7 

50.3 

1  31  24.2 

29.1 

0.219  1945 

1114 

28 

174  23  18.6 

26 

31.3 

50.8 

1  30  25.2 

29.8 

0.218  9666 

1165 

30 

175  16  22.8 

26 

33.0 

51.4 

1  29  25.0 

30.5 

0.218  7286 

1215 

ay          2 

176    9  30.7 

26 

34.8 

-51.8 

+1  28  23.3 

-31.2 

0.218  4805 

-1265 

4 

177    2  42.1 

26 

86.7 

52.3 

1  27  20.3 

31.8 

0.218  2225 

1315 

6 

177  55  57.4 

26 

38.6 

52.6 

1  26  15.9 

32.5 

0.217  9545 

1365 

8 

178  49  16.6 

26 

40.6 

53.0 

1  25  10.3 

33.1 

0.217  6765 

1414 

10 

179  42  40.0 

26 

42.8 

53.2 

1  24    3.3 

33.8 

0.217  3887 

1464 

12 

180  36    7.7 

26 

44.9 

-53.4 

+1  22  55.1 

-34.5 

0.217  0911 

-1513 

14 

181  29  39.7 

26 

47.2 

53.6 

1  21  45.4 

35.1 

0.216  7836 

1562 

16 

182  23  16.4 

26 

49.5 

53.7 

1  20  34.6 

35.8 

0.216  4664 

1611 

18 

183  16  57.7 

26 

51.9 

53.8 

1  19  22.4 

36.4 

0.216  1394 

1650 

20 

184  10  44.0 

26 

54.4 

53.8 

1  18    9.0 

37.0 

0.215  8028 

1707 

22 

185    4  35.3 

26 

56.9 

-53.7 

+1  16  54.3 

-37.6 

0.215  4565 

-1756 

24 

185  58  31.7 

26 

59.5 

53.6 

1  15  38.4 

38.2 

0.215  1006 

1804 

26 

186  52  33.5 

27 

2.2 

53.5 

1  14  21.3 

38.9 

0.214  7351 

1851 

28 

187  46  40.7 

27 

5.0 

53.3 

1  13    2.8 

39.5 

0.214  3601 

1898 

30 

188  40  53.5 

27 

7.9 

53.0 

1  11  43.2 

40.1 

0.213  9757 

1945 

one        1 

189  35  12.2 

27 

10.8 

-52.7 

+1  10  22.3 

-40.7 

0.213  5820 

-1992 

3 

190  29  36.7 

27 

13.8 

52.4 

1    9    0.2 

41.3 

0.213  1788 

2039 

5 

191  24    7.4 

27 

16.9 

52.0 

1    7  37.0 

41.9 

0.212  7665 

2085 

7 

192  18  44.3 

27 

20.0 

51.6 

1    6  12.5 

42.5 

0.212  3449 

2131 

9 

193  13  27.6 

27 

23.3 

51.1 

1    4  46.9 

43.1 

0.211  9141 

2177 

11 

194    8  17.4 

27 

26.6 

-50.5 

+1    3  20.1 

-43.7 

0.211  4743 

-2222 

13 

195    3  13.9 

27 

30.0 

49.8 

1     1  52.2 

44.2 

0.211  0255 

2266 

15 

195  58  17.2 

27 

33.4 

49.1 

1    0  23.1 

44.8 

0.210  5678 

2311 

17 

196  53  27.5 

27 

37.0 

48.4 

0  58  52.9 

45.4 

0.210  1011 

2355 

19 

197  48  45.0 

27 

40.6 

47.6 

0  57  21.7 

45.9 

0.209  6257 

2399 

21 

198  44    9.8 

27 

44.2 

-46.8 

+0  55  49.3 

-46.5 

0.209  1416 

-2442 

23 

199  39  42.0 

27 

48.0 

45.9 

0  54  15.9 

47.0 

0.208  6488 

2485 

25 

200  35  21.8 

27 

51.8 

44.9 

0  52  41.3 

47.5 

0.208  1474 

2528 

27 

201  31    9.3 

27 

55.7 

43.9 

0  51    5.7 

48.1 

0.207  6376 

2570 

29 

202  27    4.7 

27 

59.7 

42.9 

0  49  29.1 

48.6 

0.207  1193 

2612 

liy         1 

203  23    8.1 

28 

3.8 

-41.8 

+0  47  51.5 

-49.1 

0.206  5928 

-2653 

3 

204  19  19.7 

28 

7.9 

-40.7 

+0  46  12.8 

-49.6 

0.206  0581 

-2694 
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MABS,  1916. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Heliocentric 

lion^tude, 

Mean  Equinox 

of  Date. 

Var.  per 
Day. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Var.  per 
Day. 

IxMrarithm  of 
Radius  Vector. 

Var.  per 
Day. 

o         /              // 

/      // 

// 

a       /          // 

// 

July          1 

203  23    8.1 

28     3.8 

-41.8 

+0  47  51.5 

-49.1 

0.206  5928 

-2653 

3 

204  19  19.7 

28     7.9 

40.7 

0  46  12.8 

49.6 

0.206  0581 

2604 

5 

205  15  39.6 

28  12  1 

39.5 

0  44  33.2 

50.0 

0.205  5152 

2734 

7 

206  12    8.1 

28  16.4 

38.3 

0  42  52.6 

50.5 

0.204  9643 

2774 

9 

207    8  45.1 

28  20.7 

37.0 

0  41  11.1 

51.0 

0.204  4055 

2813 

11 

208    5  30.9 

28  25.1 

-35.7 

+0  39  28.6 

-51.5 

0.203  8390 

-2852 

13 

209    2  25.6 

28  29.« 

34.4 

0  37  45.2 

51.9 

0.203  2647 

2890 

15 

209  59  29.4 

28  34.2 

33.0 

0  36    0.9 

52.4 

0.202  6828 

2928 

17 

210  56  42.4 

28  38.8 

31.6 

0  34  15.7 

52.8 

0.202  0935 

2905 

19 

211  54    4.7 

28  43.5 

30.1 

0  32  29.7 

53.2 

0.201  4968 

3002 

21 

212  51  36.5 

28  48.3 

-28.6 

+0  30  42.8 

-53.6 

0.200  8928 

-3038 

23 

213  49  18.0 

28  53.2 

27.0 

0  28  55.1 

54.0 

0.200  2818 

3073 

25 

214  47     9.3 

28  58.1 

25.5 

0  27    6.6 

54.4 

0.199  6637 

3108 

27 

215  45  10.4 

29     3.1 

23.9 

0  25  17.3 

54.8 

0.199  0387 

3142 

29 

216  43  21.7 

29     8.2 

22.2 

0  23  27.3 

55.2 

0.198  4070 

3175 

31 

217  41  43.1 

29  13.3 

-20.5 

+0  21  36.6 

-55.6 

0.197  7688 

-3208 

Aug.         2 

218  40  14.9 

29  18.5 

18.8 

0  19  45.1 

55.9 

0.197  1240 

8240 

4 

219  88  57.2 

29  23.8 

17.1 

0  17  52.9 

56.2 

0.196  4730 

9371 

6 

220  37  50.0 

29  29.1 

15.3 

0  16    0.1 

56.5 

0.195  8158 

»01 

8 

221  86  53.5 

29  34.5 

13.6 

0  14    6.7 

56.8 

0.195  1527 

8330 

10 

222  36    8.0 

29  40.0 

-11.8 

+0  12  12.7 

-57.1 

0.194  4836 

-3360 

12 

223  35  33.4 

29  45.5 

9.9 

0  10  18.1 

57.4 

0.193  8089 

3388 

14 

224  35  10.0 

29  51.1 

8.1 

0    8  22.9 

57.7 

0.193  1286 

3415 

16 

225  34  57.9 

29  56.7 

6.2 

0    6  27.3 

57.9 

0.192  4429 

3443 

18 

226  34  57.0 

30     2.5 

4.4 

0    4  31.2 

58.2 

0.191  7520 

3467 

20 

227  35    7.8 

30     8.3 

-  2.5 

+0    2  34.6 

-58.4 

0.191  0561 

-^92 

22 

228  35  30.1 

30  14.1 

-  0.6 

+0    0  37.6 

58.6 

0.190  3554 

3515 

24 

229  36    4.1 

30  20.0 

+  1.3 

-0    1  19.8 

58.8 

0.189  6500 

3538 

26 

230  36  50.1 

30  28.0 

3.2 

0    3  17.6 

50.0 

0.188  9401 

3560 

28 

231  37  48.0 

30  32.0 

5.1 

0    5  15.7 

50.1 

0.188  2260 

3581 

SO 

232  36  57.9 

30  38.0 

+  7.0 

-0    7  14.0 

-50.2 

0.187  5078 

-3601 

Sept.        1 

233  40  20.1 

30  44.2 

8.9 

0    9  12.7 

50.4 

0.186  7857 

3620 

3 

234  41  54.6 

30  50.4 

10.8 

0  11  11.5 

59.5 

0.186  0599 

3638 

5 

235  43  41.5 

30  56.6 

12.7 

0  13  10.5 

59.6 

0.185  3306 

3655 

7 

236  45  40.9 

31     2.8 

14.5 

0  15    9.7 

50.6 

0.184  5981 

3670 

9 

237  47  52.9 

31     9.2 

+16.4 

-0  17    9.0 

-59.6 

0.183  8625 

-3685 

11 

238  50  17.6 

31   15.6 

18.3 

0  19    8.3 

59.6 

0.1831242 

3698 

13 

239  52  55.1 

31  22.0 

20.1 

0  21     7.6 

59.7 

0.182  3832 

3711 

15 

240  55  45.5 

31  28.4 

21.9 

0  23    7.0 

59.7 

0.181  6398 

3722 

17 

241  58  48.9 

31  35.0 

23.7 

0  25    6.3 

59.6 

0.180  8943 

3732 

19 

243    2    5.4 

31   41.5 

+25.4 

-0  27    5.4 

-59.6 

0.180  1470 

-3741 

21 

244    5  35.0 

31   48.1 

27.2 

0  29    4.5 

59.5 

0.179  3980 

3748 

23 

245    9  17.8 

31  54.7 

28.9 

0  31     3.4 

59.4 

0.178  6476 

3755 

25 

246  13  13.8 

32     1.4 

30.6 

0  33    2.0 

59.2 

0.177  8961 

3760 

27 

247  17  23.2 

32     8.1 

32.2 

0  35    0.4 

59.1 

0.177  1437 

3764 

29 

248  21  46.1 

32  14.8 

+33.8 

-0  36  58.5 

-58.9 

0.176  3907 

-3766 

Oct.          1 

249  26  22.3 

32  21.5 

+35.3 

-0  38  56.1 

-58.7 

0.175  6373 

-3767 

MAKS,  1916. 
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FOR  GREENWICH  MEAN  NOON. 


Data. 

Heliocentric 

Longitade, 

Meui  Equinox 

of  Date. 

Var.  per 
Day. 

Reduction 
to  Orbit. 

Heliooentric 
Latttade. 

Var.  per 
Day. 

Lcnrithmof 
Ra^  Vector. 

Var.  per 
Day. 

•     /       // 

/ 

n 

ft 

•      /       // 

// 

k:t. 

1 

249  26  22.3 

32 

21.5 

+35.3 

-0  38  56.1 

-68.7 

0.175  6373 

-3767 

3 

250  31  12.1 

32 

28.3 

36.8 

0  40  53.4 

58.5 

0.174  8839 

3766 

5 

251  36  15.5 

32 

35.1 

38.3 

0  42  50.1 

58.2 

0.174  1307 

3765 

7 

252  41  32.5 

32 

41.9 

39.7 

0  44  46.4 

58.0 

0.173  3780 

3762 

9 

253  47    3.1 

32 

48.7 

41.0 

0  46  42.0 

57.7 

0.172  6260 

3758 

11 

254  52  47.4 

32 

55.6 

+42.3 

-0  48  37.1 

-57.4 

0.171  8750 

-3762 

13 

255  58  45.4 

33 

2.4 

43.6 

0  50  31.5 

57.0 

0.171  1254 

3744 

15 

257    4  57.2 

33 

9.3 

44.8 

0  52  25.1 

56.6 

0.170  3775 

3736 

17 

258  11  22.7 

33 

16.2 

45.9 

0  54  18.0 

56.2 

0.169  6314 

3726 

19 

259  18    2.0 

33 

23.1 

46.9 

0  56  10.1 

65.8 

0.168  8876 

3713 

21 

260  24  55.1 

33 

30.0 

+47.9 

-0  58    1.3 

-55.3 

0.168  1463 

-3609 

23 

261  32    1.9 

33 

36.8 

48.8 

0  59  51.5 

54.8 

0.167  4079 

3684 

25 

262  39  22.5 

33 

43.7 

49.7 

1    1  40.7 

64.3 

0.166  6726 

3668 

27 

263  46  56.8 

33 

50.6 

50.4 

1    3  28.8 

63.8 

0.165  9409 

3649 

29 

264  54  44.7 

33 

57.4 

61.2 

1    5  15.9 

63.2 

0.165  2129 

3629 

31 

266    2  46.5 

34 

4.3 

+51.8 

-1    7    1.8 

-52.6 

0.164  4891 

-3608 

Nov. 

2 

267  11     1.8 

34 

11.1 

52.3 

1    8  46.4 

52.0 

0.163  7697 

3585 

4 

268  19  30.9 

34 

17.9 

52.8 

1  10  29.8 

51.4 

0.163  0550 

3560 

6 

269  28  13.5 

34 

24.7 

53.1 

1  12  11.8 

60.7 

0.162  3455 

3534 

8 

270  37     9.6 

34 

31.4 

53.4 

1  13  52.4 

49.9 

0.161  6414 

3506 

10 

271  46  19.2 

34 

38.1 

+53.6 

-1  15  31.5 

-49.2 

0.160  9431 

-3476 

12 

272  55  42.1 

34 

44.8 

53.8 

1  17    9.1 

48.4 

0.160  2509 

3445 

14 

274    5  18.5 

34 

51.5 

53.8 

1  18  45.1 

47.6 

0.159  5651 

3412 

16 

275  15    8.0 

34 

58.0 

53.7 

1  20  19.5 

46.8 

0.158  8861 

3377 

18 

276  25  10.6 

35 

4.6 

53.6 

1  21  52.2 

45.9 

0.158  2142 

3341 

20 

277  35  26.3 

35 

11.1 

+53.4 

-1  23  23.1 

-45.0 

0.157  5498 

-3302 

22 

278  45  54.9 

35 

17.5 

53.0 

1  24  52.2 

44.1 

0.156  8932 

3263 

24 

279  56  36.4 

35 

23.9 

52.6 

1  26  19.5 

43.1 

0.156  2447 

3221 

26 

281    7  30.5 

35 

30.2 

52.1 

1  27  44.7 

42.1 

0.155  6048 

3178 

28 

282  18  37.2 

35 

36.4 

51.5 

1  29    8.0 

41.1 

0.154  9736 

3133 

30 

283  29  56.3 

35 

42.6 

+50.8 

-1  30  29.2 

-40.1 

0.154  3515 

-3086 

Dec. 

2 

284  41  27.7 

35 

48.7 

50.0 

1  31  48.3 

39.0 

0.153  7390 

3038 

4 

285  53  11.1 

35 

64.7 

49.2 

1  33    5.2 

37.9 

0.153  1363 

2988 

6 

287    5    6.6 

3d 

0.6 

48.2 

1  34  19.9 

36.8 

0.152  5438 

2936 

8 

288  17  13.7 

36 

6.5 

47.2 

1  35  32.4 

35.6 

0.151  9617 

2883 

10 

289  29  32.5 

36 

12.3 

+46.0 

-1  36  42.5 

-34.4 

0.151  3905 

-2828 

12 

290  42    2.7 

36 

17.9 

44.8 

1  37  50.2 

33.2 

0.150  8305 

2771 

14 

291  54  44.1 

36 

23.4 

43.5 

1  38  55.4 

32.0 

0.150  2820 

2713 

16 

293    7  36.4 

36 

28.9 

42.1 

1  39  58.2 

30.8 

0.149  7452 

2653 

18 

294  20  39.6 

36 

34.2 

40.7 

1  40  58.4 

29.5 

0.149  2206 

2582 

20 

295  33  53.3 

36 

39.4 

+39.1 

-1  41  56.0 

-28.1 

0.148  7084 

-2529 

22 

296  47  17.3 

36 

44.5 

37.5 

1  42  50.9 

26.8 

0.148  2089 

2465 

24 

298    0  51.3 

36 

49.5 

35.9 

1  43  43.2 

25.4 

0.147  7225 

2399 

26 

299  14  35.2 

36 

54.4 

34.1 

1  44  32.7 

24.0 

0.147  2494 

2331 

28 

300  28  28.7 

36 

59.1 

32.3 

1  45  19.4 

22.6 

0.146  7900 

2262 

30 

301  42  31.6 

37 

3.7 

+30.4 

-1  46    3.3 

-21.2 

0.146  3445 

-2192 

32 

302  56  43.4 

37 

8.1 

+28.5 

-1  46  44.3 

-19.8 

0.145  9131 

-2120 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 

Right 
Asomslon. 

Var.  per 
Hour. 

Apparent 
Dedmatkm. 

Var.  per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.  per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hot. 

Paral- 

lax. 

Transit, 

lieridian 

of 

Green- 

Ifooii. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h    m      8 

8 

o          /             // 

If 

II 

II 

h      m 

Jan.       1 

23  33  35.59 

+1 .317 

-4  12  53.6 

+  9.04 

0.712  7957 

+530.3 

18.23 

1.70 

4  53.6 

2 

23  34    7.45 

1.338 

4    9  14.8 

9.18 

0.714  0635 

526.2 

18.18 

1.70 

4  50.2 

3 

23  34  39.83 

1.360 

4    5  32.8 

9.32 

0.715  3214 

522.1 

18.13 

1.70 

4  46.8 

4 

23  35  12.73 

1.381 

4    1  47.5 

9.45 

0.716  5693 

517.8 

18.08 

1.69 

4  43.4 

5 

23  35  46.13 

1.402 

3  57  59.0 

9.50 

0.717  8069 

513.5 

18.03 

1.69 

4  40.1 

6 

23  36  20.03 

+1.423 

-3  54    7.3 

+  9.72 

0.719  0340 

+509.1 

17.98 

1.68 

4  36.7 

7 

23  36  54.42 

1.443 

3  50  12.6 

9.84 

t).720  2504 

504.6 

17.92 

1.68 

4  33.3 

8 

23  37  29.29 

1.463 

3  46  14.8 

9.97 

0.721  4558 

499.9 

17.87 

1.67 

4  30.0 

9 

23  38    4.64 

1.483 

3  42  13.9 

10.10 

0.722  6500 

495.2 

17.82 

1.67 

4  26.6 

10 

23  38  40.45 

1.502 

3  38  10.1 

10.22 

0.723  8330 

490.5 

17.78 

1.66 

4  23.3 

11 

23  39  16.72 

+1.521 

-3  34    3.5 

+10.34 

0.725  0046 

+485.8 

17.73 

1.66 

4  20.0 

12 

23  39  53.44 

1.539 

3  29  54.0 

10.45 

0.726  1646 

480.9 

17.68 

1.65 

4  16.7 

13 

23  40  30.61 

1.558 

3  25  41.7 

10.57 

0.727  3129 

476.0 

17.63 

1.65 

4  13.3 

14 

23  41    8.21 

1.575 

3  21  26.7 

10.68 

0.728  4494 

471.1 

17.59 

1.66 

4  10.0 

15 

23  41  46.23 

1.593 

3  17    9.0 

10.79 

0.729  5740 

466.1 

17.54 

1.64 

4    6.7 

16 

23  42  24.67 

+1.610 

-3  12  48.6 

+10.90 

0.730  6865 

+461.0 

17.50 

1.64 

4    3.4 

17 

23  43    3.53 

1.628 

3    8  25.6 

11.01 

0.731  7868 

455.9 

17.45 

1.S3 

4    0.2 

18 

23  43  42.79 

1.644 

3    4    0.1 

11.11 

0.732  8749 

450.8 

17.41 

1.63 

3  56.9 

19 

23  44  22.45 

1.661 

2  59  32.1 

11.22 

0.733  9506 

445.6 

17.37 

1.62 

3  63.6 

20 

23  45    2.50 

1.677 

2  55    1.6 

11.32 

0.735  0139 

440.4 

17.32 

1.62 

3  50.3 

21 

23  45  4?. 95 

+1.693 

-2  50  28.6 

+11.43 

0.736  0646 

+435.2 

17.28 

1.62 

3  47.1 

22 

23  46  23.77 

1.709 

2  45  53.2 

11.52 

0.737  1027 

429.9 

17.24 

1.61 

3  43.8 

23 

23  47    4.96 

1.724 

2  41  15.5 

11.62 

0.738  1281 

424.6 

17.20 

1.61 

3  40.6 

24 

23  47  46.52 

1.739 

2  36  35.5 

11.71 

0.739  1407 

419.2 

17.16 

1.60 

3  37.3 

25 

23  48  28.45 

1.754 

2  31  53.2 

11.81 

0.740  1404 

413.8 

17.12 

1.60 

3  34.1 

26 

23  49  10.73 

+1.769 

-2  27     8.7 

+11.90 

0.741  1270 

+408.4 

17.08 

1.60 

3  30.9 

27 

23  49  53.36 

1.784 

2  22  22.0 

11.99 

0.742  1006 

402.9 

17.04 

1.59 

3  27.6 

28 

23  50  36.34 

1.798 

2  17  33.1 

12.08 

0.743  0610 

397.4 

17.01 

1.59 

3  24.4 

29 

23  51  19.65 

1.812 

2  12  42.1 

12.17 

0.744  0081 

391.8 

16.97 

1.59 

3  21.2 

30 

23  52    3.30 

1.825 

2    7  49.0 

12.25 

0.744  9418 

386.2 

16.93 

1.58 

3  18.0 

31 

23  52  47.27 

+1.839 

-2    2  53.9 

+12.34 

0.745  8619 

+380.6 

16.90 

1.58 

3  14.8 

Feb.      1 

23  53  31.57 

1.852 

1  57  56.7 

12.42 

0.746  7685 

374.9 

16.86 

1.58 

3  11.6 

2 

23  54  16.18 

1.865 

1  52  57.6 

12.50 

0.747  6613 

369.1 

16.83 

1.57 

3    8.4 

3 

23  55    1.10 

1.878 

1  47  56.7 

12.58 

0.748  5403 

363.4 

16.79 

1.57 

3    5.2 

4 

23  55  46.32 

1.890 

1  42  53.9 

12.65 

0.749  4055 

357.6 

16.76 

1.57 

3    2.1 

5 

23  56  31.84 

+1.903 

-1  37  49.4 

+12.73 

0.750  2536 

+351.7 

16.73 

1.56 

2  58.9 

6 

23  57  17.64 

1.914 

1  32  43.1 

12.80 

0.751  0936 

346.8 

16.70 

1.56 

2  55.7 

7 

23  58    3.72 

1.926 

1  27  35.2 

12.87 

0.751  9164 

339.9 

16.66 

1.56 

2  62.5 

8 

23  58  50.08 

1.937 

1  22  25.5 

12.94 

0.752  7250 

334.0 

16.63 

1.53 

2  49.4 

9 

23  59  36.71 

1.948 

1  17  14.2 

13.00 

0.753  5195 

328.1 

16.60 

1.56 

2  46.2 

10 

0    0  23.59 

+1.959 

-1  12     1.4 

+13.07 

0.754  2996 

+322.1 

16.57 

1.56 

2  43.1 

11 

0    1  10.74 

1.970 

1    6  47.0 

13.13 

0.755  0655 

316.2 

16.54 

1.56 

2  39.9 

12 

0    1  58.13 

1.980 

1    1  31.1 

13.19 

0.755  8171 

310.2 

16.51 

1.54 

2  36.8 

13 

0    2  45.77 

1.990 

0  56  13.8 

13.25 

0.756  5543 

304.2 

16.49 

1.64 

2  33.6 

14 

0    3  33.64 

1 .999 

0  50  55.2 

13.30 

0.757  2772 

298.2 

16.46 

1.64 

2  30.5 

15 

0    4  21.74 

+2.009 

-0  45  35.2 

+13.36 

0.757  9857 

+292.2 

16.43 

1.64 

2  27.4 

16 

0    5  10.07 

■l'2.0lS 

-0  40  13.9 

+13.41 

0.758  6797 

+286.2 

16.41 

1.63 

2  24.2 
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GREENWICH  MEAN  TIME. 


IHkte. 

Afleeosiaa. 

Var.per 
Hoar. 

Apparent 
Declination. 

Var.per 
Hour. 

Logarithm  of 

Dietance 
from  Earth. 

Var.per 
Hour. 

Polar 
Serni" 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

Jfoon. 

3rooii. 

Noon. 

Noon. 

Noon. 

Nwm. 

Noon, 

Noon. 

wich. 

h   m      s 

s 

O             /                 tf 

11 

tt 

// 

h      m 

-b.     16 

0     5  10.07 

+2.018 

-0  40  13.9 

-(-13.41 

0.758  6797 

-(-286.2 

16.41 

1.53 

2  24.2 

17 

0    5  58.62 

2.027 

0  34  51.4 

13.46 

0.759  3593 

280.1 

16.38 

1.53 

2  21.1 

18 

0    6  47.38 

2.036 

0  29  27.6 

13.52 

0.760  0244 

274.1 

16.36 

1.53 

2  18.0 

19 

0     7  36.36 

2.045 

0  24    2.6 

13.56 

0.760  6751 

268.1 

13.33 

1.53 

2  14.9 

20 

0     8  25.54 

2.053 

0  18  36.5 

13.61 

0.761  3113 

262.1 

16.31 

1.53 

2  11.8 

21 

0    9  14.92 

-1-2.062 

-0  13    9.3 

•f  13.66 

0.731  9330 

•(-256.0 

16.28 

1.52 

2    8.6 

22 

0  10    4.50 

2.070 

0    7  41.0 

13.70 

0.762  5402 

250.0 

16.26 

1.52 

2    5.5 

23 

0  10  54.27 

2.078 

-0    2  11.6 

13.75 

0.763  1329 

243.9 

16.24 

1.52 

2    2.4 

24 

0  11  44.23 

2.085 

+0    3  18.8 

13.79 

0.763  7109 

237.8 

16.22 

1.52 

1  59.3 

25 

0  12  34.37 

2.093 

0    8  50.1 

13.83 

0.764  2744 

231.8 

16.20 

1.52 

1  56.2 

26 

0  13  24.69 

•1-2.100 

+0  14  22.4 

•(-13.86 

0.764  8233 

•(-225.6 

16.18 

1.51 

1  53.1 

27 

0  14  15.19 

2.108 

0.19  55.6 

13.90 

0.765  3575 

219.5 

16.16 

1.51 

1  50.0 

28 

0  15    5.85 

2.114 

0  25  29.7 

13.94 

0.765  8769 

213.4 

16.14 

1.51 

1  46.9 

29 

0  15  56.68 

2.121 

0  31    4.6 

13.97 

0.765  3816 

207.2 

16.12 

1.51 

1  43.9 

1;^.        1 

0  16  47.67 

2.128 

0  36  40.3 

14.00 

0.766  8715 

201.1 

16.10 

1.51 

1  40.8 

2 

0  17  38.81 

-»^2.134 

+0  42  16.8 

-(-14.08 

0.767  3466 

-(■194.8 

16.08 

1.50 

1  37.7 

8 

0  18  30.10 

2.140 

0  47  53.9 

14.06 

0.767  8067 

188.6 

16.06 

1.50 

1  34.6 

4 

0  19  21.54 

2.146 

0  53  31.7 

14.09 

0.768  2518 

182.4 

16.05 

1.50 

1  31.5 

5 

0  20  13.11 

2.151 

0  59  10.1 

14.11 

0.768  6820 

176.1 

16.03 

1.50 

1  28.4 

6 

0  21    4.81 

2.157 

1    4  49.1 

14.13 

0.769  0972 

169.9 

16.02 

1.50 

1  25.4 

7 

0  21  56.64 

-(-2.162 

+1  10  28.5 

-♦•14.15 

0.769  4974 

-(-163.6 

16.00 

1.50 

1  22.3 

8 

0  22  48.59 

2.167 

1  16    8.5 

14.18 

0.769  8827 

157.4 

15.99 

1.50 

1  19.2 

9 

0  23  40.65 

2.172 

1  21  48.9 

14.19 

0.770  2530 

151.2 

15.97 

1.49 

1  16.2 

10 

0  24  32.83 

2.176 

1  27  29.7 

14.21 

0.770  6084 

145.0 

15.96 

1.49 

1  13.1 

11 

0  25  25.11 

2.180 

1  33  10.8 

14.22 

0.770  9489 

138.8 

15.95 

1.49 

1  10.0 

12 

0  26  17.49 

-1-2.185 

-f  1  38  52.3 

-(-14.23 

0.771  2744 

-(-132.5 

15.94 

1.49 

1     7.0 

13 

0  27    9.97 

2.189 

1  44  34.0 

14.24 

0.771  5850 

126.3 

15.92 

1.49 

1    3.9 

14 

0  28    2.54 

2.192 

1  50  16.0 

14.26 

0.771  8807 

120.1 

15.91 

1.49 

1    0.8 

15 

0  28  55.20 

2.196 

1  55  58.3 

14.26 

0.772  1616 

113.9 

15.90 

1.49 

0  57.8 

16 

0  29  47.94 

2.199 

2    1  40.7 

14.27 

0.772  4276 

107.8 

15.89 

1.49 

0  54.7 

17 

0  30  40.76 

-(-2.202 

+2    7  23.2 

-(-14.28 

0.772  6789 

-♦•101.6 

15.88 

1.49 

0  51.7 

18 

0  31  33.65 

2.205 

2  13    5.9 

14.28 

0.772  9153 

95.4 

15.88 

1.49 

0  48.6 

19 

0  32  26.61 

2.208 

2  18  48.6 

14.38 

0.773  1370 

89.3 

15.87 

1.48 

0  45.6 

20 

0  33  19.64 

2.211 

2  24  31.4 

14.28 

0.773  3439 

83.1 

15.86 

1.48 

0  42.5 

21 

0  34  12.73 

2.213 

2  30  14.2 

14.28 

0.773  5361 

77.0 

15.85 

1.48 

0  39.5 

22 

0  35    5.88 

•(-2.216 

+2  35  57.0 

•(-14.28 

0.773  7136 

-(-  70.9 

15.85 

1.48 

0  36.4 

23 

0  35  59.08 

2.218 

2  41  39.8 

14.28 

0.773  8763 

64.7 

15.84 

1.48 

0  33.4 

24 

0  36  52.34 

2.220 

2  47  22.5 

14.28 

0.774  0243 

58.6 

15.84 

1.48 

0  30.3 

25 

0  37  45.65 

2.222 

2  53    5.1 

14.27 

0.774  1575 

52.4 

15.83 

1.48 

0  27.3 

26 

0  38  39.00 

2.224 

2  58  47.5 

14.26 

0.774  2759 

46.3 

15.83 

1.48 

0  24.2 

27 

0  39  32.39 

+2,225 

+3    4  29.8 

-(-14.26 

0.774  3796 

+  40.1 

15.82 

1.48 

0  21.2 

28 

0  40  25.82 

2.227 

3  10  11.9 

14.25 

0.774  4685 

33.9 

15.82 

1.48 

0  18.1 

29 

0  41  19.28 

2.228 

3  15  53.8 

14.24 

0.774  5425 

27.7 

15.82 

1.48 

0  15.1 

30 

0  42  12.77 

2.229 

3  21  35.4 

14.23 

0.774  6016 

21.5 

15.82 

1.48 

0  12.0 

31 

0  43    6.28 

2.230 

3  27  16.6 

14.21 

0.774  6459 

15.3 

15.81 

1.48 

0    9.0 

Apr.      1 

0  43  59.81 

-1-2.331 

•f3  32  57.5 

•t-14.20 

0.774  6762 

-I-    9.1 

15.81 

1.48 

0    5.9 

2 

0  44  68.85 

•1-3.331 

+3  38  38.0 

-(-14.18 

0.774  6897 

^    3.9 

1&.%\ 

.  V.AS. 

r  0    t.9 
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GREENWICH  MEAN  TBIE. 


Date. 

^SiS?' 
AaocDsioiD. 

Var.per 
Hour. 

Apparent 
Declination. 

Var.  per 
Hour. 

LiMzarithm  of 

Distance 
from  Earth. 

Var.  per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Ilor. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

Nwm. 

JVoon. 

Noon. 

J/foom. 

JVoon. 

Noon, 

Noon, 

Noon. 

wich. 

h    m      8 

s 

Of             i§ 

n 

n 

II 

h      m 

May     17 

1  24     5.48 

+2.063 

+  7  38  25.7 

+12.04 

0.760  3894 

-263.8 

16.34 

1.53 

21  41.9 

18 

1  24  54.90 

2.055 

7  43  13.9 

11.97 

0.759  7495 

269.4 

16.36 

1.53 

21  38.7 

19 

1  25  44.13 

2.047 

7  48    0.3 

11.89 

0.759  0961 

275.0 

16.39 

1.53 

21  35.6 

20 

1  26  33.17 

2.039 

7  52  44.8 

11.82 

0.758  4294 

280.6 

16.42 

1.53 

21  32.5 

21 

1  27  22.00 

2.030 

7  57  27.5 

11.74 

0.757  7493 

286.1 

16.44 

1.54 

21  29.4 

22 

1  28  10.63 

+2.022 

+  8    2     8.3 

+11.66 

0.757  0559 

-291.7 

16.47 

1.54 

21  26.2 

23 

1  28  59.05 

2.013 

8    6  47.2 

11.58 

0.756  3492 

297.2 

16.49 

1.54 

21  23.1 

24 

1  29  47.25 

2.004 

8  11  24.2 

11.50 

0.755  6293 

302.8 

16.52 

1.55 

21  20.0 

25 

1  30  35.22 

1 .994 

8  15  59.1 

11.41 

0.754  8960 

308.3 

16.55 

1.55 

21  16.8 

26 

1  31  22.96 

1.984 

8  20  32.1 

11.33 

0.754  1495 

313.8 

16.58 

1.55 

21  13.7 

27 

1  32  10.47 

+1.975 

+  8  25    3.1 

+11.26 

0.753  3897 

-319.3 

13.61 

1.55 

21  10.6 

28 

1  32  57.75 

1.965 

8  29  31.9 

11.16 

0.752  6168 

324.8 

16.64 

1.56 

21    7.4 

29 

1  33  44.77 

1.954 

8  33  58.7 

11.07 

0.751  8308 

330.2 

16.67 

1.5> 

21    4.2 

30 

1  34  31.54 

1.943 

8  38  23.4 

10.98 

0.751  0317 

335.6 

16.70 

1.56 

21     1.1 

31 

1  35  18.05 

1.933 

8  42  45.9 

10.80 

0.750  2197 

341.0 

16.73 

1.56 

20  57.9 

June      1 

1  36    4.30 

+1.921 

+  8  47    6.2 

+10.80 

0.749  3947 

-346.4 

16.76 

1.57 

20  54.8 

2 

1  36  50.27 

1.910 

8  51  24.3 

10.71 

0.748  5570 

351.7 

16.79 

1.57 

20  51.6 

3 

1  37  35.97 

1.898 

8  55  40.2 

10.61 

0.747  7065 

357.0 

16.83 

1.57 

20  48.4 

4 

1  38  21.39 

1.886 

8  59  53.8 

10.52 

0.746  8434 

362.2 

16.8G 

1.58 

20  45.2 

5 

1  39    6.51 

1.874 

9    4    5.1 

10.42 

0.745  9678 

367.4 

16.89 

1.58 

20  42.0 

6 

1  39  51.34 

+1.862 

+98  14.1 

+10.33 

0.745  0797 

-372.6 

16.93 

1.58 

20  38.9 

7 

1  40  35.87 

1.849 

9  12  20.7 

10.23 

0.744  1793 

377.7 

16.96 

1.59 

20  35.7 

8 

1  41  20.10 

1.836 

9  16  25.0 

10.13 

0.743  2666 

382.8 

17.00 

1.59 

20  32.5 

9 

1  42    4.02 

1.823 

9  20  26.9 

10.08 

0.742  3417 

387.9 

17.03 

1.59 

20  29.2 

10 

1  42  47.62 

1.810 

9  24  26.4 

9.93 

0.741  4047 

392.9 

17.07 

1.60 

20  26.0 

11 

1  43  30.89 

+1.796 

+  9  28  23.4 

+  9.83 

0.740  4557 

-397.9 

17.11 

1.60 

20  22.8 

12 

1  44  13.84 

1.783 

9  32  18.0 

9.72 

0.739  4948 

402.8 

17.15 

1.60 

20  19.6 

18 

1  44  56.45 

1.760 

9  36  10.1 

9.62 

0.738  5221 

407.7 

17.19 

1.61 

20  16.3 

14 

1  45  38.73 

1.754 

9  39  59.7 

9.51 

0.737  5377 

412.6 

17.22 

1.61 

20  13.1 

15 

1  46  20.66 

1.740 

9  43  46.8 

9.41 

0.736  5416 

417.5 

17.26 

1.61 

20    9.9 

16 

1  47    2.25 

+1.726 

+  9  47  31.4 

+  9.30 

0.735  5339 

-422.3 

17.30 

1.62 

20    6.6 

17 

1  47  43.48 

1.710 

9  51  13.4 

9.19 

0.734  5147 

427.0 

17.34 

1.62 

20    3.4 

18 

1  48  24.35 

1.695 

9  54  52.9 

9.09 

0.733  4841 

431.8 

17.39 

1.63 

20    0.1 

19 

1  49    4.86 

1.680 

9  58  29.7 

8.96 

0.732  4422 

436.5 

17.43 

1.63 

19  56.8 

20 

1  49  45.00 

1.665 

10    2    3.9 

8.87 

0.731  3889 

441.2 

17.47 

1.63 

19  53.6 

21 

1  50  24.76 

+1.649 

•f  10    5  35.4 

+  8.76 

0.730  3245 

-445.8 

17.51 

1.64 

19  50.3 

22 

1  51    4.13 

1.632 

10    9    4.2 

8.64 

0.729  2489 

450.5 

17.56 

1.64 

19  47.0 

28 

1  51  43.11 

1.616 

10  12  30.3 

8.53 

0.728  1622 

455.1 

17.60 

1.65 

19  43.7 

24 

1  52  21.69 

1.599 

10  15  53.6 

8.41 

0.727  0644 

459.7 

17.64 

1.65 

19  40.4 

25 

1  52  59.86 

1.5R2 

10  19  14.2 

8.30 

0.725  9558 

464.1 

17.69 

1.65 

19  37.1 

26 

1  53  37.61 

+1.564 

+10  22  31.9 

+  8.18 

0.724  8365 

-468.6 

17.74 

1.66 

19  33.8 

27 

1  54  14.94 

1.546 

10  25  46.8 

8.06 

0.723  7066 

472.9 

17.78 

1.66 

19  30.5 

28 

1  54  51.84 

1.528 

10  28  58.8 

7.94 

0.722  5664 

477.2 

17.83 

1.67 

19  27.2 

29 

1  55  28.29 

1.510 

10  32     7.9 

7.82 

0.721  4159 

481.6 

17.88 

1.67 

19  23.8 

30 

1  56    4.31 

1.491 

10  35  14.1 

7.70 

0.720  2552 

485.7 

17.92 

1.68 

19  20.5 

July      1 

1  56  39.87 

+1.472 

+10  38  17.3 

+  7.57 

0.719  0845 

-489.8 

17.97 

1.68 

19  17.1 

2 

1  57  14.98 

+1.453 

+10  41  17.6 

+  7.46 

0.717  9040 

-403.9 

1&.02 
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GREENWICH  MEAN  TIME. 


Date. 

Aaofldoaioo. 

Var.per 
Hour. 

Apparent 
Dedlnatioo. 

Var.pec 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.pcr 
Hour. 

Polar 

Semi- 

diam- 

etor. 

ITor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

Jfoofi. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h    m      s 

s 

0             /                 // 

// 

It 

If 

h      m 

LUg.     16 

2  13  49.18 

+0.296 

+11  59  10.4 

+0.92 

0.658  0045 

-576.1 

20.69 

1.93 

16  33.0 

17 

2  13  55.92 

0.285 

11  59  30.5 

0.76 

0.656  6233 

574.8 

20.75 

1.94 

16  29.1 

18 

2  14    1.90 

0.234 

11  69  46.8 

0.60 

0.655  2455 

573.3 

20.82 

1.95 

16  25.3 

19 

2  14    7.13 

0.202 

11  59  59.2 

0.43 

0.653  8715 

571.6 

20.88 

1.95 

16  21.5 

20 

2  14  11.60 

0.170 

12    0    7.6 

0.27 

0.652  5018 

569.7 

20.95 

1.96 

16  17.6 

21 

2  14  15.30 

+0.138 

+12    0  12.2 

+0.11 

0.651  1370 

-567.6 

21.02 

1.97 

16  13.7 

22 

2  14  18.24 

0.106 

12    0  12.8 

-0.06 

0.649  7774 

565.3 

21.08 

1.97 

16    9.8 

23 

2  14  20.40 

0.074 

12    0    9.4 

0.22 

0.648  4236 

562.8 

21.15 

1.98 

16    5.9 

24 

2  14  21.79 

0.042 

12    0    2.1 

0.39 

0.647  0762 

560.0 

21.21 

1.98 

16    2.0 

25 

2  14  22.41 

+0.010 

11  59  60.9 

0.65 

0.645  7356 

557.1 

21.28 

1.99 

15  58.1 

26 

2  14  22.25 

-0.023 

+11  59  35.7 

-0.72 

0.644  4024 

-553.9 

21.34 

2.00 

15  54.1 

27 

2  14  21.31 

0.055 

11  59  16.5 

0.88 

0.643  0772 

550.4 

21.41 

2.00 

15  50.2 

28 

2  14  19.69 

0.088 

11  58  53.5 

1.04 

0.641  7604 

546.8 

21.47 

2.01 

15  46.2 

29 

2  14  17.09 

0.120 

11  58  26.5 

1.21 

0.640  4527 

642.9 

21.54 

2.01 

15  42.2 

30 

2  14  13.81 

0.153 

11  57  55.6 

1.37 

0.639  1547 

538.8 

21.60 

2.02 

15  38.2 

31 

2  14    9.75 

-0.186 

+11  57  20.8 

-1.53 

0.637  8669 

-534.4 

21.67 

2.03 

15  34.2 

Sept.     1 

2  14    4.92 

0.218 

11  56  42.1 

1.69 

0.636  5899 

529.8 

21.73 

2.03 

15  30.2 

2 

2  13  59.31 

0.250 

11  55  59.6 

1.85 

0.635  3243 

524.9 

21.80 

2.04 

15  26.2 

3 

2  13  52.94 

0.281 

11  55  13.2 

2.01 

0.634  0706 

619.8 

21.86 

2.04 

15  22.1 

4 

2  13  45.80 

0.313 

11  54  23.0 

2.17 

0.632  8293 

514.5 

21.92 

2.05 

15  18.1 

5 

2  13  37.90 

-0.346 

+11  53  29.0 

-2.33 

0.631  6010 

-609.0 

21.98 

2.06 

15  14.0 

6 

2  13  29.24 

0.376 

11  52  31.2 

2.49 

0.630  3863 

503.2 

22.04 

2.06 

15    9.9 

7 

2  13  19.83 

0.408 

11  51  29.6 

2.64 

0.629  1857 

497.2 

22.10 

2.07 

15    5.8 

8 

2  13    9.67 

0.439 

11  50  24.3 

2.80 

0.627  9999 

490.9 

22.17 

2.07 

15    1.7 

9 

2  12  58.76 

0.470 

11  49  15.3 

2.95 

0.626  8294 

484.5 

22.23 

2.08 

14  57.6 

10 

2  12  47.11 

-0.600 

+11  48    2.6 

-3.11 

0.625  6747 

-477.8 

22.28 

2.08 

14  53.5 

11 

2  12  34.74 

0.531 

11  46  46.2 

3.26 

0.624  5363 

470.9 

22.34 

2.09 

14  49.3 

12 

2  12  21.64 

0.561 

11  45  26.2 

3.41 

0.623  4147 

463.8 

22.40 

2.09 

14  45.2 

13 

2  12    7.81 

0.591 

11  44    2.7 

3.66 

0.622  3105 

456.4 

22.46 

2.10 

14  41.0 

14 

2  11  53.27 

0.620 

11  42  35.6 

3.70 

0.621  2243 

448.8 

22.52 

2.11 

14  36.8 

15 

2  11  38.03 

-0.650 

+11  41    5.0 

-3.85 

0.620  1567 

-440.9 

22.57 

2.11 

14  32.6 

16 

2  11  22.08 

0.679 

11  39  30.9 

3.99 

0.619  1083 

432.8 

22.62 

2.12 

14  28.4 

17 

2  11    5.44 

0.708 

11  37  53.3 

4.14 

0.618  0796 

424.4 

22.68 

2.12 

14  24.2 

18 

2  10  48.12 

0.736 

11  36  12.3 

4.28 

0.617  0713 

415.8 

22.73 

2.13 

14  20.0 

19 

2  10  30.12 

0.764 

11  34  28.0 

4.41 

0.616  0839 

407.0 

22.78 

2.13 

14  15.7 

20 

2  10  11.45 

-0.791 

+11  32  40.4 

-4.55 

0.615  1181 

-397.9 

22.83 

2.14 

14  11.5 

21 

2    9  52.13 

0.818 

11  30  49.5 

4.69 

0.614  1744 

388.5 

22.88 

2.14 

14    7.2 

22 

2    9  32.17 

0.845 

11  28  55.4 

4.82 

0.613  2534 

378.9 

22.93 

2.14 

14    3.0 

23 

2    9  11.58 

0.871 

11  26  58.2 

4.95 

0.612  3558 

369.0 

22.98 

2.15 

13  58.7 

24 

2    8  50.37 

0.806 

11  24  57.9 

5.07 

0.611  4822 

359.0 

23.02 

2.15 

13  54.5 

25 

2    8  28.55 

-0.921 

+11  22  54.7 

-5.19 

0.610  6330 

-348.6 

23.07 

2.16 

13  50.1 

26 

2    8    6.15 

0.945 

11  20  48.6 

5.31 

0.609  8090 

338.0 

23.11 

2.16 

13  45.8 

27 

2    7  43.17 

0.969 

11  18  39.6 

5.43 

0.609  0107 

327.2 

23.16 

2.17 

13  41.5 

28 

2    7  19.63 

0.992 

11  16  27.9 

5.54 

0.608  2385 

316.2 

23.20 

2.17 

13  37.2 

29 

2    6  55.55 

1.015 

11  14  13.5 

5.65 

0.607  4930 

305.0 

23.24 

2.17 

13  32.8 

30 

2    6  30.94 

-1.036 

+11  11  56.5 

-5.76 

0.606  7748 

-293.5 

23.28 

2.18 

13  28.5 

Oct.      ll 

2    6    5.84 

-1.056 

+11    9  37.0 

-5.86 

0.606  084S 
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GREENWICH  MEAN  TIME. 


Date. 

AsoensioQ. 

Var.per 
Hour. 

Apparent 
Decunation. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 

Seml- 

diam- 

eter. 

Hot. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

J^Toon. 

Nwm. 

Noon. 

Noon. 

Nowi. 

J^oon. 

Noon. 

Noon. 

wich. 

h    m      8 

8 

0            /               // 

n 

II 

II 

h     m 

Oct.      1 

2    6    5.81 

-1.056 

+11     9  37.0 

-5.86 

0.606  0843 

-281.9 

23.31 

2.18 

13  24.1 

2 

2    5  40.25 

1.076 

11     7  15.2 

5.96 

0.605  4220 

270.0 

23.35 

2.18 

13  19.8 

3 

2    5  14.19 

1.095 

11     4  51.1 

6.05 

0.604  7883 

258.0 

23.38 

2.19 

13  15.4 

4 

2    4  47.68 

1.114 

11    2  24.9 

6.14 

0.604  1836 

245.9 

23.42 

2.19 

13  11.0 

5 

2    4  20.74 

1.131 

10  59  56.5 

6.23 

0.603  6084 

233.5 

23.45 

2.19 

13    6.6 

6 

2    3  53.39 

-1.148 

+10  57  26.1 

-6.31 

0.603  0629 

-221.1 

23.48 

2.20 

13    2.2 

7 

2    3  25.66 

1.163 

10  54  53.8 

6.38 

0.602  5475 

208.4 

23.50 

2.20 

12  57.8 

8 

2    2  57.56 

1.178 

10  52  19.8 

6.45 

0.602  0626 

195.6 

23.53 

2.20 

12  53.4 

9 

2    2  29.11 

1.193 

10  49  44.1 

6.52 

0.601  6086 

182.7 

23.55 

2.20 

12  49.0 

10 

2    2    0.33 

1.206 

10  47    6.8 

6.58 

0.601  1858 

169.7 

23.58 

2.21 

12  44.6 

11 

2    1  31.24 

-1.218 

+10  44  28.1 

-6.64 

0.600  7944 

-156.5 

23.60 

2.21 

12  40.2 

12 

2    1    1.86 

1.230 

10  41  48.0 

6.70 

0.600  4347 

143.2 

23.62 

2.21 

12  35.8 

13 

2    0  32.22 

1.240 

10  39    6.6 

6.75 

0.600  1069 

129.9 

23.64 

2.21 

12  31.4 

14 

2    0    2.33 

1.250 

10  36  24.1 

6.79 

0.599  8113 

116.4 

23.65 

2.21 

12  26.9 

15 

1  59  32.21 

1.259 

10  33  40.5 

6.83 

0.599  5483 

102.8 

23.67 

2.21 

12  22.5 

le 

1  59    1.89 

-1.267 

+10  30  56.1 

-6.87 

0.599  3180 

-89.1 

23.68 

2.21 

12  18.1 

17 

1  58  31.39 

1.274 

10  28  10.9 

6.90 

0.599  1207 

75.3 

23.69 

2.22 

12  13.6 

18 

1  58    0.74 

1.280 

10  25  25.0 

6.92 

0.598  9567 

61.4 

23.70 

2.22 

12    9.2 

19 

1  57  29.95 

1.285 

10  22  38.6 

6.94 

0.598  8261 

47.4 

23.71 

2.22 

12    4.7 

20 

1  56  59.05 

1.290 

10  19  51.9 

6.95 

0.598  7291 

33.4 

23.71 

2.22 

12    0.3 

21 

1  56  28.06 

-1.293 

+10  17    4.8 

-6.96 

0.598  6658 

-  19.3 

23.72 

2.22 

11  55.9 

22 

1  55  57.01 

1.295 

10  14  17.6 

6.97 

0.598  6363 

-    6.3 

23.72 

2.22 

11  51.4 

23 

1  55  25.92 

1.296 

10  11  30.4 

6.96 

0.598  6406 

+    8.8 

23.72 

2.22 

11  47.0 

24 

1  54  54.83 

1.296 

10    8  43.4 

6.95 

0.598  6789 

23.0 

23.71 

2.22 

11  42.5 

25 

1  54  23.74 

1.295 

10    5  56.6 

6.94 

0.598  7512 

37.2 

23.71 

2.22 

11  38.1 

26 

1  53  52.69 

-1.293 

+10    3  10.3 

-6.92 

0.598  8575 

+  51.4 

23.70 

2.22 

11  33.6 

27 

1  53  21.71 

1.289 

10    0  24.5 

6.89 

0.598  9979 

65.5 

23.70 

2.22 

11  29.2 

28 

1  52  50.81 

1.285 

9  57  39.4 

6.86 

0.599  1721 

79.6 

23.69 

2.22 

11  24.8 

29 

1  52  20.02 

1.280 

9  54  55.2 

6.82 

0.599  3802 

93.7 

23.68 

2.21 

11  20.3 

30 

1  51  49.38 

1.274 

9  52  11.9 

6.78 

0.599  6229 

107.7 

23.66 

2.21 

11  15.9 

31 

1  51  18.89 

-1.266 

+  9  49  29.8 

-6.73 

0.599  8973 

+121.6 

23.65 

2.21 

11  11.4 

Nov.      1 

1  50  48.60 

1.258 

9  46  48.9 

6.68 

0.600  2059 

135.5 

23.63 

2.21 

11    7.0 

2 

1  50  18.51 

1.249 

9  44    9.4 

6.61 

0.600  5475 

149.2 

23.61 

2.21 

11    2.5 

3 

1  49  48.66 

1.239 

9  41  31.5 

6.55 

0.600  9220 

162.8 

23.59 

2.21 

10  58.1 

4 

1  49  19.06 

1.228 

9  38  55.2 

6.48 

0.6013290 

176.3 

23.57 

2.20 

10  53.7 

5 

1  48  49.74 

-1.216 

+  9  36  20.6 

-6.40 

0.601  7683 

+189.7 

23.55 

2.20 

10  49.3 

6 

1  48  20.72 

1.203 

9  33  47.9 

6.32 

0.602  2396 

203.0 

23.52 

2.20 

10  44.9 

7 

1  47  52.03 

1.189 

9  31  17.2 

6.24 

0.602  7425 

216.1 

23.49 

2.20 

10  40.5 

8 

1  47  23.67 

1.174 

9  28  48.5 

6.15 

O.-WS  2768 

229.1 

23.46 

2.19 

10  36.1 

9 

1  46  55.68 

1.159 

9  26  22.1 

6.05 

0.603  8420 

241.9 

23.43 

2.19 

10  31.7 

10 

1  46  28.06 

-1.143 

+  9  23  58.1 

-5.95 

0.604  4378 

+254.6 

23.40 

2.19 

10  27.3 

11 

1  46    0.84 

1.126 

9  21  36.5 

5.85 

0.605  0639 

267.1 

23.37 

2.19 

10  22.9 

12 

1  45  34.04 

1.108 

9  19  17.5 

6.74 

0.605  7198 

279.5 

23.33 

2.18 

10  18.6 

13 

1  45    7.68 

1.089 

9  17     1.1 

5.63 

0.606  4052 

291.7 

23.30 

2.18 

10  14.2 

14 

1  44  41.77 

1.070 

9  14  47.5 

5.51 

0.607  1197 

303.7 

23.26 

2.18 

10    9.8 

15 

1  44  16.34 

-1.050 

+  9  12  36.8 

-5.39 
-6.26 

0.607  8630 

+315.6 

23.22 

2.17 

10    5.5 

16  i 

1  43  61.39  J 

-1.029 

+  9  10  29.0 

0.608  6346 

+327.3 

23.18 

2.17 

10    1.1 
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Date. 

iuE 

Var.per 
Hour. 

Apparmt 
Decnination. 

Var.  per 
Hour. 

IxKarithmof 

Distanoe 
ft'om  Earth. 

Var.  per 
Hour. 

Polar 

8«mi- 

dlaxB- 

iftflr. 

Hot. 
Paral- 
lax. 

Tranait, 
Mvidian 

of 
Oreeu- 

Jfoon. 

JToon. 

Koon. 

Noon. 

JVoon. 

iVoon. 

Noon. 

JVoon. 

wUOi. 

h    m      8 

8 

o          /             // 

n 

II 

// 

h     m 

K.    16 

1  43  51.39 

-1.029 

+9  10  29.0 

-5.26 

0.608  6346 

+327.3 

23.18 

2.17 

10     1.1 

17 

1  43  26.96 

1.007 

9    8  24.3 

6.13 

0.609  4340 

338.8 

23.13 

2.16 

9  56.8 

18 

1  43    3.05 

0.985 

9    6  22.8 

4.99 

0.610  2608 

350.1 

23.09 

2.16 

9  52.5 

19 

1  42  39.69 

0.962 

9    4  24.6 

4.86 

0.611  1145 

361.3 

23.04 

2.15 

9  48.2 

20 

1  42  16.88 

0.938 

9    2  29.7 

4.71 

0.6119947 

372.2 

23.00 

2.15 

9  43.9 

21 

1  41  54.66 

-0.914 

+9    0  38.4 

-4.56 

0.612  9008 

+382.9 

22.95 

2.15 

9  39.6 

22 

1  41  33.02 

0.889 

8  58  50.6 

4.41 

0.613  8323 

393.3 

22.90 

2.14 

9  35.3 

23 

1  41  11.99 

0.864 

8  57    6.5 

4.26 

0.614  7886 

403.6 

22.85 

2.14 

9  31.0 

24 

1  40  51.68 

0.838 

8  55  26.1 

4.10 

0.615  7693 

413.6 

22.80 

2.13 

9  26.7 

25 

1  40  31.80 

0.811 

8  53  49.5 

3.94 

0.616  7737 

423.3 

22.75 

•2.13 

9  22.5 

26 

1  40  12.68 

-0.783 

+8  52  16.8 

-3.78 

0.617  801? 

+432.8 

22.69 

2.12 

9  18.2 

27 

1  39  54.22 

0.755 

8  50  48.1 

3.61 

0.618  8512 

442.1 

22.64 

2.12 

9  14.0 

28 

1  39  36.44 

0.728 

8  49  23.4 

3.44 

0.619  9230 

451.1 

22.58 

2.11 

9    9.8 

29 

1  39  19.85 

0.098 

8  48    2.9 

3.27 

0.621  0160 

459.8 

22.52 

2.11 

9    5.6 

30 

1  39    2.96 

0.668 

8  46  46.5 

3.10 

0.622  1296 

468.2 

22.47 

2.10 

9    1.4 

ec.      1 

1  38  47.27 

-0.639 

+8  45  34.3 

-2.92 

0.623  2631 

+476.4 

22.41 

2.10 

8  57.2 

2 

1  38  32.30 

0.609 

8  44  26.4 

2.74 

0.624  4160 

484.3 

22.35 

2.09 

8  53.0 

3 

1  38  18.04 

0.579 

8  43  22.8 

2.56 

0.625  5875 

491.9 

22.29 

2.08 

8  48.9 

4 

1  38    4.52 

0.548 

8  42  23.5 

2.38 

0.626  7771 

499.3 

22.23 

2.08 

8  44.7 

5 

1  37  51.74 

0.617 

8  41  28.5 

2.20 

0.627  9840 

506.4 

22.17 

2.07 

8  40.6 

6 

1  37  39.70 

-0.486 

+8  40  38.0 

-2.01 

0.629  2076 

+513.3 

22.10 

2.07 

8  36.4 

7 

1  37  28.40 

0.455 

8  ^9  51.9 

1.83 

0.630  4475 

519.9 

22.04 

2.06 

8  32.3 

8 

1  37  17.86 

0.424 

8  39  10.2 

1.64 

0.631  7030 

526.3 

21.98 

2.06 

8  28.2 

9 

1  37    8.07 

0.392 

8  38  33.0 

1.46 

0.632  9733 

532.3 

21.91 

2.05 

8  24.1 

10 

1  36  59.05 

0.360 

8  38    0.3 

1.27 

0.634  2580 

538.2 

21.85 

2.04 

8  20.0 

11 

1  36  50.79 

-0.328 

+8  37  32.1 

-1.08 

0.635  5565 

+543.8 

21.78 

2.04 

8  16.0 

12 

1  36  43.30 

0.296 

8  37    8.4 

0.89 

0.636  8682 

549.2 

21.72 

2.03 

8  11.9 

13 

1  36  36.58 

0.264 

8  36  49.3 

0.70 

0.638  1925 

554.4 

21.65 

2.02 

8    7.9 

14 

1  36  30.64 

0.231 

8  36  34.7 

0.51 

0.639  5289 

559.3 

21.59 

2.02 

8    3.9 

15 

1  36  25.48 

0.199 

8  36  24.8 

0.32 

0.640  8767 

563.9 

21.52 

2.01 

7  59.8 

16 

1  36  21.11 

-0.166 

+8  36  19.4 

-0.13 

0.642  2355 

+568.4 

21.45 

2.01 

7  55.9 

17 

1  36  17.61 

0.134 

8  36  18.6 

+0.06 

0.643  6048 

572.6 

21.38 

2.00 

7  51.9 

18 

1  36  14.70 

0.101 

8  36  22.4 

0J» 

0.644  9838 

576.6 

21.32 

1.99 

7  47.9 

19 

1  36  12.68 

0.068 

8  36  30.9 

0.45 

0.646  3721 

580.3 

21.25 

1.99 

7  43.9 

20 

1  36  11.44 

0.035 

8  36  43.9 

0.64 

0.647  7691 

583.8 

21.18 

1.98 

7  40.0 

21 

1  36  10.99 

-0.002 

+8  37     1.5 

+0.83 

0.649  1741 

+587.0 

21.11 

1.97 

7  36.0 

22 

1  36  11.33 

+0.031 

8  37  23.7 

1.02 

0.650  5867 

590.1 

21.04 

1.97 

7  32.1 

23 

1  36  12.47 

0.064 

8  37  50.5 

1.21 

0.652  0062 

592.8 

20.97 

1.96 

7  28.2 

24 

1  36  14.39 

0.097 

8  38  21.9 

1.40 

0.653  4321 

595.4 

20.90 

1.95 

7  24.3 

25 

1  36  17.11 

0.130 

8  38  57.9 

1.59 

0.654  8639 

597.7 

20.84 

1.95 

7  20.4 

26 

1  36  20.61 

+0.162 

+8  39  38.4 

+1.78 

0.656  3009 

+OW.o 

20.77 

1.94 

7  16.6 

27 

1  36  24.90 

0.195 

8  40  23.5 

1.97 

0.657  7426 

601.6 

20.70 

1.94 

7  12.7 

28 

1  36  29.97 

0.228 

8  41  13.1 

2.16 

0.659  1885 

603.2 

20.63 

1.93 

7    8.9 

29 

1  36  35.83 

0.260 

8  42    7.2 

2.35 

0.660  6379 

604.6 

20.56 

1.92 

7    5.0 

30 

1  36  42.46 

0.292 

8  43    5.7 

2.53 

0.662  0903 

605.7 

20.49 

1.92 

7    1.2 

31 

1  36  49.86 

+0.324 

+8  44    8.7 

+2.71 

0.663  5452 

+606.7 

20.42 

1.91 

6  67.4 

32 

1  36  58.03 

•  •  .  ' 

+8  45  15.9 

•    •    • 

0.665  0022 

... 

2fi.m 

\,^ 

i   ^^V^ 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Var.per 
Day. 

Reduction 
to  Orbit. 

Heliooentric 
Latitude. 

Var.per 
Day. 

Logarithm  of 
RacUu  Vector. 

Var.per 
Daj. 

o          /            // 

/     // 

// 

•     /       // 

// 

Jan.          3 

3  22    1.6 

5  29.51 

+5.8 

-1  18    3.9 

-^.82 

0.695  1165 

-53,3 
51.3 

7 

3  43  59.7 

5  29.54 

5.5 

1  18    7.1 

0.77 

0.695  0956 

11 

4    5  57.9 

5  29.57 

5.1 

1  18  10.1 

0.72 

0.695  0755 

49.3 

15 

4  27  56.3 

5  29.61 

4.8 

1  18  12.8 

0.67 

0.695  0562 

47.3 

19 

4  49  54.8 

5  29.64 

4.5 

1  18  15.4 

0.62 

0.695  0377 

45.3 

23 

5  11  53.4 

5  29.66 

+4.1 

-1  18  17.8 

-0.57 

0.695  0199 

-43.3 

27 

5  33  52.1 

5  29.68 

3.8 

1  18  20.0 

0.52 

0.695  0030 

41.3 

31 

5  55  50.9 

5  29.70 

3.4 

1  18  22.0 

0.48 

0.694  9869 

39.3 

Feb.         4 

6  17  49.7 

5  29.73 

3.1 

1  18  23.8 

0.43 

0.694  9716 

37.3 

8 

6  39  48.7 

5  29.75 

2.8 

1  18  25.4 

0.38 

0.694  9570 

35.3 

12 

7     1  47.8 

5  29.77 

+2.4 

-1  18  26.9 

-0.33 

0.694  9433 

-33.3 

16 

7  23  46.9 

5  29.79 

2.1 

1  18  28.1 

0.28 

0.694  9304 

31.3 

20 

7  45  46.1 

5  29.81 

1.7 

1  18  29.1 

0.24 

0.694  9183 

29.3 

24 

8    7  45.4 

5  29.83 

1.4 

1  18  30.0 

0.19 

0.694  9070 

27.2 

28 

8  29  44.7 

5  29.85 

1.0 

1  18  30.7 

0.14 

0.694  8965 

25.1 

Mar.         3 

8  51  44.2 

5  29.86 

+0.7 

-1  18  31.1 

-0.09 

0.694  8869 

-23.1 

7 

9  13  43.6 

5  29.87 

+0.4 

1  18  31.4 

-0.05 

0.694  8781 

21.1 

11 

9  35  43.1 

5  29.88 

0.0 

1  18  31.5 

0.00 

0.694  8700 

19.1 

15 

9  57  42.7 

5  29.89 

-0.3 

1  18  31.4 

+0.05 

0.694  8628 

17.0 

19 

10  19  42.3 

5  29.90 

0.7 

1  18  31.1 

0.10 

0.694  8564 

15.0 

23 

10  41  41.9 

5  29.90 

-1.0 

-1  18  30.6 

+0.15 

0.694  8508 

-13.0 

27 

11    3  41.5 

5  29.91 

1.4 

1  18  29.9 

0.20 

0.694  8460 

10.9 

31 

11  25  41.2 

5  29.92 

1.7 

1  18  29.0 

0.25 

0.694  8421 

8.9 

Apr.         4 

11  47  40.9 

5  29.93 

2.1 

1  18  27.9 

0.30 

0.694  8389 

6.9 

8 

12    9  40.6 

5  29.93 

2.4 

1  18  26.6 

0.34 

0.694  8366 

4.9 

12 

12  31  40.3 

5  29.93 

-2.7 

-1  18  25.2 

+0.39 

0.694  8350 

-  2.8 

16 

12  53  40.1 

5  29.93 

3.1 

1  18  23.5 

0.43 

0.694  8343 

-  0.8 

20 

13  15  39.8 

5  29.93 

3.4 

1  18  21.7 

0.48 

0.694  8344 

+  1.3 

24 

13  37  39.5 

5  29.93 

3.8 

1  18  19.7 

0.53 

0.694  8353 

3.3 

28 

13  59  39.2 

5  29.93 

4.1 

1  18  17.4 

0.58 

0.694  8370 

5.3 

May         2 

14  21  38.9 

5  29.93 

-4.4 

-1  18  15.0 

+0.63 

0.694  8396 

+  7.3 

6 

14  43  38.6 

5  29.92 

4.8 

1  18  12.4 

0.68 

0.694  8429 

9.3 

10 

15    5  38.3 

5  29.91 

5.1 

1  18    9.6 

0.73 

0.694  8470 

11.4 

14 

15  27  37.9 

5  29.90 

5.5 

1  18    6.6 

0.78 

0.694  8520 

13.5 

18 

15  49  37.5 

5  29.90 

5.8 

1  18    3.4 

0.82 

0.694  8578 

15.5 

22 

16  11  37.1 

5  29.89 

-6.1 

-1  18    0.0 

+0.87 

0.694  8644 

+17.6 

26 

16  33  36.6 

5  29.88 

6.5 

1  17  56.5 

0.91 

0.6918719 

19.6 

30 

16  55  36.1 

5  29.86 

6.8 

1  17  52.7 

0.96 

0.694  8801 

21.7 

June        3 

17  17  35.5 

5  29.84 

7.1 

1  17  48.8 

1.01 

0.694  8892 

23.7 

7 

17  39  34.8 

5  29.83 

7.5 

1  17  44.6 

1.06 

0.694  8991 

25.7 

11 

18    1  34.1 

5  29.82 

-7.8 

-1  17  40.3 

+1.11 

0.694  9098 

+27.7 

15 

18  23  33.4 

5  29.80 

8.1 

1  17  35.7 

1.16 

0.694  9213 

29.7 

19 

18  45  32.5 

5  29.78 

8.4 

1  17  31.0 

1.20 

0.694  9335 

31.7 

23 

19    7  31.6 

5  29.76 

8.8 

1  17  26.1 

1.25 

0.694  9466 

33.7 

27 

19  29  30.6 

5  29.74 

9.1 

1  17  21.0 

1.30 

0.694  9605 

35.8 

July         1 

19  51  29.5 

5  29.72 

-9.4 

-1  17  15.7 

+1.34 

0.694  9752 

+37.8 

5 

20  13  28.4 

6  29.70 

-9.7 

-1  17  10.3 

+1.39 

0.694  9907 

+39.8 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

HeUoceotric 

Loiudtade, 

Mean  Equinox 

of  Date. 

Var.  per 
Day. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Var.  per 
Day. 

Loiarlthm  of 
Radius  Vector. 

Var.  per 
Day. 

•     /       // 

/     // 

// 

m        t         tf 

*/ 

July         1 

19  51  29.5 

5  29.72 

-  9.4 

-1  17  15.7 

+1.34 

0.694  9752 

+  37.8 

5 

20  13  28.4 

5  29.70 

9.7 

1  17  10.3 

1.39 

0.694  9907 

39.8 

9 

20  35  27.1 

5  29.67 

10.0 

1  17    4.6 

1.44 

0.695  0070 

41.8 

13 

20  57  25.7 

5  29.64 

10.4 

1  16  58.8 

1.49 

0.695  0242 

43.8 

17 

21  19  24.2 

5  29.62 

10.7 

1  16  52.7 

1.53 

0.695  0421 

45.8 

21 

21  41  22.7 

5  29.59 

-11.0 

-1  16  46.5 

+1.58 

0.695  0608 

+  47.8 

25 

22    3  21.0 

6  29.56 

11.3 

1  16  40.1 

1.62 

0.695  0803 

49.7 

29 

22  25  19.1 

5  29.53 

11.6 

1  16  33.5 

1.67 

0.695  1006 

61.7 

Aug.         2 

22  47  17.2 

5  29.50 

11.9 

1  16  26.7 

1.72 

0.695  1216 

53.7 

6 

23    9  15.1 

5  29.46 

12.2 

1  16  19.7 

1.76 

0.695  1435 

65.7 

10 

23  31  12.9 

5  29.42 

-12.5 

-1  16  12.6 

+1.81 

0.695  1662 

+  57.7 

14 

23  53  10.5 

5  29.39 

12.8 

1  16    5.3 

1.86 

0.695  1897 

69.7 

18 

24  15    8.0 

5  29.36 

13.1 

1  15  57.7 

1.91 

0.695  2140 

61.7 

22 

24  37    5.4 

5  29.32 

13.4 

1  15  50.0 

1.95 

0.695  2391 

63.7 

26 

24  59    2.5 

5  29.28 

13.7 

1  15  42.1 

1.99 

0.695  2650 

65.7 

30 

25  20  59.6 

5  29.23 

-14.0 

-1  15  34.1 

+2.04 

0.695  2916 

+  67.6 

Sept.        3 

25  42  56.4 

5  29.19 

14.3 

1  15  25.8 

2.09 

0.695  3191 

69.6 

7 

26    4  53.1 

5  29.15 

14.6 

1  15  17.3 

2.14 

0.695  3473 

71.5 

11 

26  26  49.6 

5  29.10 

14.9 

1  15    8.7 

2.18 

0.695  3763 

73.5 

15 

26  48  45.9 

5  29.06 

15.2 

1  14  59.9 

2.22 

0.695  4061 

75.5 

19 

27  10  42.1 

5  29.01 

-15.5 

-1  14  50.9 

+2.27 

0.695  4367 

+  77.6 

23 

27  32  38.0 

5  28.96 

15.8 

1  14  41.7 

2.32 

0.695  4681 

79.4 

27 

27  54  33.8 

5  28.91 

16.0 

1  14  32.3 

2.37 

0.695  5002 

81.4 

Dct.          1 

28  16  29.3 

5  28.86 

16.3 

1  14  22.7 

2.41 

0.695  5332 

83.3 

5 

28  38  24.7 

5  28.81 

16.6 

1  14  13.0 

2.45 

0.695  5669 

85.2 

9 

29    0  19.8 

5  28.75 

-16.8 

-1  14    3.1 

+2.50 

0.695  6013 

+  87.1 

13 

29  22  14.7 

5  28.70 

17.1 

1  13  53.0 

2.54 

0.695  6366 

89.1 

17 

29  44    9.4 

5  18.65 

17.4 

1  13  42.8 

2.58 

0.695  6726 

90.9 

21 

30    6    3.9 

5  28.60 

17.6 

1  13  32.4 

2.62 

0.695  7093 

02.9 

25 

30  27  58.2 

5  28.54 

17.9 

1  13  21.8 

2.67 

0.695  7469 

94.8 

29 

30  49  52.2 

5  28.48 

-18.1 

-1  13  11.0 

+2.72 

0.695  7852 

+  96.7 

»iov,         2 

31  11  46.0 

5  28.41 

18.4 

1  13    0.0 

2.77 

0.695  8243 

98.6 

6 

31  33  39.5 

5  28.35 

18.6 

1  12  48.9 

2.81 

0.695  8641 

100.5 

10 

31  55  32.8 

5  28.30 

18.9 

1  12  37.5 

2.86 

0.695  9047 

102.5 

14 

32  17  25.9 

6  28.23 

19.1 

1  12  26.0 

2.89 

0.695  9461 

104.4 

18 

32  39  18.7 

6  28.16 

-19.4 

-1  12  14.4 

+2.94 

0.695  9882 

+106.2 

22 

33    1  11.2 

6  28.09 

19.6 

1  12    2.5 

2.99 

0.696  0311 

108.1 

26 

33  23    3.4 

5  28.02 

19.8 

1  11  50.5 

3.02 

0.696  0747 

110.0 

30 

33  44  55.4 

6  27.96 

20.0 

1  11  38.4 

3.06 

0.696  1191 

111.9 

Dec.         4 

34    6  47.1 

6  27.90 

20.3 

1  11  26.0 

3.11 

0.696  1642 

113.8 

8 

34  28  38.6 

5  27.82 

-20.5 

-1  11  13.5 

+3.15 

0.696  2101 

+115.6 

12 

34  50  29.7 

5  27.75 

20.7 

1  11    0.8 

3.20 

0.696  2567 

117.4 

16 

35  12  20.6 

5  27.68 

20.9 

1  10  47.9 

3.24 

0.696  3040 

119.2 

20 

35  34  11.2 

5  27.60 

21.2 

1  10  34.9 

3.28 

0.696  3521 

121.1 

24 

35  56    1.4 

6  27.52 

21.4 

1  10  21.7 

3.32 

0.696  4009 

123.0 

28 

36  17  51.4 

5  27.45 

-21.6 

-1  10    8.3 

+3.36 

0.696  4505 

+124.8 

32 

36  39  41.0 

6  27.38 

-21.8 

-1    9  54.8 

+3.40 

0.696  5008 

+126.6 
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GREENWICH  MEAN  TIME. 


Da 

te. 

• 

Apparent 

Right 
Ascension. 

Var.pcr 
Hoar. 

Apparent 
DeclInatkKi. 

Var.  pa- 
Hour. 

Ix^arithm  of 

Distance 
from  Earth. 

Var.  per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

Noon. 

Noon. 

Noon. 

i^oon. 

Noon. 

JVoon. 

Noon. 

Nonn. 

wich. 

h    m      8 

8 

m        1           tt 

// 

II 

II 

h     m 

Jan. 

1 

6  57  33.82 

-0.886 

+22  18    3.2 

+1.48 

0.905  3597 

-  21.9 

9.63 

1.10 

12  16.1 

2 

6  57  12.54 

0.887 

22  18  38.8 

1.48 

0.905  3158 

14.6 

9.63 

1.10 

12  11.8 

3 

6  56  51.24 

0.888 

22  19  14.3 

1.48 

0.905  2893 

7.4 

9.63 

1.10 

12     7.5 

4 

6  56  29.92 

0.889 

22  19  49.7 

1.47 

0.905  2802 

-    0.2 

9.63 

1.10 

12     3.2 

5 

6  56    8.59 

0.889 

22  20  25.0 

1.47 

0.905  2884 

+    7.0 

9.63 

1.10 

11  59.0 

6 

6  55  47.27 

-0.888 

+22  21    0.2 

+1.46 

0.905  3140 

+  14.3 

9.63 

1.09 

11  54.7 

7 

6  55  25.97 

0.887 

22  21  35.3 

1.46 

0.905  3569 

21.5 

9.63 

1.09 

11  50.4 

8 

6  65    4.71 

0.885 

22  22  10.2 

1.45 

0.905  4171 

28.7 

9.63 

1.09 

11  46.1 

9 

6  54  43.49 

0.883 

22  22  44.9 

1.44 

0.905  4945 

85.8 

9.63 

1.09 

11  41.8 

10 

6  54  22.33 

0.880 

22  23  19.4 

1.43 

0.905  58£0 

42.9 

9.63 

1.09 

11  37.5 

11 

6  54    1.24 

-0.877 

+22  23  53.7 

+1.42 

0.905  7006 

+  50.1 

9.63 

1.09 

11  33.3 

12 

6  53  40.24 

0.873 

22  24  27.8 

1.41 

0.905  8293 

67.1 

9.63 

1.09 

11  29.0 

13 

6  53  19.33 

0.869 

22  25    1.6 

1.41 

0.905  9749 

64.2 

9.62 

1.09 

11  24.7 

14 

6  52  58.53 

0.864 

22  25  35.3 

1.40 

0.906  1373 

71.2 

9.62 

1.09 

11  20.4 

15 

6  52  37.86 

0.859 

22  26    8.6 

1.38 

0.906  3165 

78.1 

9.61 

1.09 

11  16.2 

16 

6  52  17.32 

-0.853 

+22  26  41.7 

+1.37 

0.906  5124 

+  85.0 

9.61 

1.09 

11  11.9 

17 

6  51  56.92 

0.847 

22  27  14.4 

1.36 

0.906  7247 

91.9 

9.60 

1.09 

11    7.6 

18 

6  51  36.68 

0.840 

22  27  46.8 

1.34 

0.906  9535 

98.7 

9.60 

1.09 

11    3.3 

19 

6  51  16.60 

0.833 

22  28  18.9 

1.33 

0.907  1986 

105.5 

9.59 

1.09 

10  59.1 

20 

6  50  56.70 

0.825 

22  28  50.7 

1.32 

0.907  4598 

112.2 

9.59 

1.09 

10  54.8 

21 

6  50  36.99 

-0.817 

+22  29  22.2 

+1.30 

0.907  7370 

+118.8 

9.58 

1.09 

10  50.6 

22 

6  50  17.47 

0.809. 

22  29  53.3 

1.29 

0.908  0300 

125.4 

9.57 

1.09 

10  46.3 

23 

6  49  58.17 

0.800 

22  30  24.1 

1.28 

0.908  3388 

131.9 

9.56 

1.09 

10  42.1 

24 

6  49  39.08 

0.790 

22  30  54.5 

1.26 

0.908  6631 

138.4 

9.56 

1.09 

10  37.8 

25 

6  49  20.23 

0.781 

22  31  24.5 

1.24 

0.909  0029 

144.7 

9.55 

1.09 

10  33.6 

26 

6  49    1.61 

-0.770 

+22  31  54.2 

+1.23 

0.909  3579 

+151.1 

9.54 

1.08 

10  29.3 

27 

6  48  43.25 

0.760 

22  32  23.5 

1.21 

0.909  7281 

157.4 

9.53 

1.08 

10  25.1 

28 

6  48  25.15 

0.748 

22  32  52.4 

1.20 

0.910  1133 

163.6 

9.52 

1.08 

10  20.9 

29 

6  48    7.33 

0.737 

22  33  20.9 

1.18 

0.910  5134 

169.7 

9.52 

1.08 

10  16.7 

30 

6  47  49.79 

0.725 

22  33  49.0 

1.16 

0.910  9280 

175.7 

9.51 

1.08 

10  12.4 

31 

6  47  32.53 

-0.713 

+22  34  16.7 

+1.14 

0.911  3570 

+181.7 

9.50 

1.08 

10    8J2 

Feb. 

1 

6  47  15.58 

0.700 

22  34  43.9 

1.13 

0.911  8002 

187.6 

9.49 

1.08 

10    4.0 

2 

6  46  58.95 

0.686 

22  35  10.8 

1.11 

0.912  2573 

193.3 

9.48 

1.08 

9  59.8 

3 

6  46  42.63 

0.673 

22  35  37.1 

1.00 

0.912  7281 

199.0 

9.47 

1.08 

9  55.6 

4 

6  46  26.65 

0.659 

22  36    3.1 

1.07 

0.913  2124 

204.6 

9.43 

1.08 

9  51.4 

5 

•3  46  11.01 

-0.644 

+22  36  28.6 

+1.05 

0.913  7100 

+210.0 

9.44 

1.07 

9  47.2 

6 

6  45  55.72 

0.630 

22  36  53.6 

1.03 

0.914  2206 

215.4 

9.43 

1.07 

9  43.0 

7 

6  45  40.79 

0.615 

22  37  18.2 

1.01 

0.914  7440 

220.7 

9.42 

1.07 

9  38.9 

8 

6  45  26.22 

0.599 

22  37  42.3 

0.99 

0.915  2798 

225.8 

9.41 

1.07 

9  34.7 

9 

6  45  12.03 

0.583 

22  38    5.9 

0.97 

0.915  8278 

230.8 

9.40 

1.07 

9  30.5 

10 

6  44  58.22 

-0.567 

+22  38  29.1 

+0.95 

0.916  3878 

+235.7 

9.39 

1.07 

9  26.4 

11 

6  44  44.80 

0.551 

22  38  51.7 

0.93 

0.916  9593 

240.5 

9.38 

1.07 

9  22.2 

12 

6  44  31.78 

0.534 

22  39  13.9 

0.91 

0.917  5422 

245.2 

9.36 

1.07 

9  18.1 

13 

6  44  19.15 

0.518 

22  39  35.6 

0.90 

0.918  1362 

249.7 

9.35 

1.06 

9  13.9 

14 

6  44    6.93 

0.500 

22  33  56.9 

0.88 

0.918  7409 

254.2 

9.34 

1.06 

9    9.8 

15 

6  43  55.13 

-0.483 

+22  40  17.7 

+0.86 

0.919  3563 

+258.6 

9.32 

1.06 

9    5.7 

16 

e  43  43.74 

-0.466 

+22  40  38.0 

+0.84 

0.919  9819 

+262.7 

9.31 

1.06 

9    1.5 
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I>ate. 

Aaomaian. 

Var.per 
Hour. 

Apparent 
Dflrlinatinn. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 

Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Tramit, 

Meridian 

of 

Green- 

Jf 0Ofl. 

Ifoon, 

Jvoofi. 

JToofi. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h   m      8 

8 

•       /        // 

// 

tt 

n 

h     m 

Feb.    16 

6  43  43.74 

-0.466 

+22  40  38.0 

40.84 

0.919  9819 

+262.7 

9.31 

1.06 

9    1.5 

17 

6  43  32.77 

0.448 

22  40  57.8 

0.81 

0.920  6175 

266.9 

9.30 

1.06 

8  57.4 

18 

6  43  22.23 

0.430 

22  41  17.1 

0.79 

0.921  2629 

2|D.9 
274.7 

9.29 

1.05 

8  53.3 

19 

6  43  12.12 

0.412 

22  41  36.0 

0.77 

0.921  9176 

9.27 

1.05 

8  49.2 

20 

6  43    2.45 

0.S94 

22  41  54.3 

0.75 

0.922  5815 

278.5 

9.26 

1.05 

8  45.2 

21 

6  42  53.22 

-0.376 

+22  42  12.2 

+0.74 

0.923  2542 

+282.1 

9.25 

1.05 

8  41.1 

22 

6  42  44.43 

0.357 

22  42  29.6 

0.71 

0.923  9356 

285.6 

9.23 

1.05 

8  37.0 

23 

6  42  36.09 

0.338 

22  42  46.5 

0.60 

0.924  6253 

289.1 

9.22 

1.04 

8  32.9 

24 

6  42  28.21 

0.319 

22  43    2.9 

0.67 

0.925  3231 

292.4 

9.20 

1.04 

8  28.9 

25 

6  42  20.78 

0.300 

22  43  18.8 

0.65 

0.926  0287 

295.6 

9.19 

1.04 

8  24.8 

26 

6  42  13.82 

-O.280 

+22  43  34.3 

+0.63 

0.926  7419 

+298.7 

9.17 

1.04 

8  20.8 

27 

6  42    7.32 

0.281 

22  43  49.2 

0.61 

0.927  4624 

301.7 

9.16 

1.04 

8  16.7 

28 

6  42    1.28 

0.242 

22  44     3.7 

0.59 

0.928  1899 

304.5 

9.14 

1.03 

8  12.7 

29 

6  41  55.71 

0.222 

22  44  17.7 

0.57 

0.928  9241 

307.3 

9.13 

1.03 

8    8.7 

Mar.       1 

6  41  50.62 

0.202 

22  44  31.2 

0.55 

0.929  6648 

309.9 

9.11 

1.03 

8    4.7 

2 

6  41  46.01 

-0.182 

+22  44  44.3 

+0.53 

0.930  4116 

+312.4 

9.09 

1.03 

8    0.7 

3 

6  41  41.87 

0.162 

22  44  56.8 

0.51 

0.931  1642 

314.8 

9.08 

1.03 

7  56.7 

4 

6  41  38.22 

0.142 

22  45    8.8 

0.49 

0.931  9224 

317.0 

9.06 

1.03 

7  52.7 

6 

6  41  35.05 

0.122 

22  45  20.3 

0.47 

0.932  6858 

319.1 

9.05 

1.03 

7  48.7 

6 

6  41  32.37 

0.101 

22  45  31.3 

0.45 

0.933  4541 

321.1 

9.03 

1.03 

7  44.7 

7 

6  41  30.18 

-O.081 

+22  45  41.8 

+0.43 

0.934  2271 

+323.0 

9.01 

1.02 

7  40.7 

8 

6  41  28.47 

0.061 

22  45  51.8 

0.41 

0.935  0045 

824.7 

9.00 

1.02 

7  36.8 

9 

6  41  27.25 

0.041 

22  46    1.3 

0.39 

0.935  7858 

326.4 

8.98 

1.02 

7  32.8 

10 

6  41  26.52 

-o.oao 

22  46  10.3 

0.36 

0.936  5710 

327.9 

8.97 

1.02 

7  28.9 

11 

6  41  26.27 

0.000 

22  46  18.8 

0.34 

0.937  3595 

320.2 

8.95 

1.02 

7  25.0 

12 

6  41  26.51 

•fO.oao 

+22  46  26.8 

+0.32 

0.938  1512 

+330.5 

8.93 

1.02 

7  21.0 

13 

6  41  27.24 

0.041 

22  46  34.3 

0.30 

0.938  9459 

331.7 

8.92 

1.02 

7  17.1 

14 

6  41  28.46 

0.061 

22  46  41.3 

0.28 

0.939  7432 

332.7 

8.90 

1.01 

7  13.2 

15 

6  41  30.16 

0.061 

22  46  47.8 

0.26 

0.940  5428 

333.6 

8.88 

1.01 

7    9.3 

16 

6  41  32.35 

0.101 

22  46  53.8 

0.24 

0.941  3446 

334.5 

8.86 

1.01 

7    5.4 

17 

6  41  35.01 

•►0.121 

+22  46  59.3 

+0.22 

0.942  1483 

+335.2 

8.85 

1.01 

7    1.5 

18 

6  41  38.16 

0.141 

22  47    4.2 

0.20 

0.942  9537 

335.9 

8.83 

1.01 

6  57.7 

19 

6  41  41.78 

0.161 

22  47    8.7 

0.18 

0.943  7«04 

336.4 

8.81 

1.00 

6  53.8 

20 

6  41  45.88 

0.181 

22  47  12.7 

0.16 

0.944  5683 

336.8 

8.80 

1.00 

6  49.9 

21 

1 

6  41  50.46 

0.301 

22  47  16.2 

0.13 

0.945  3772 

337.2 

8.78 

1.00 

6  46.1 

22 

6  41  55.52 

40.221 

+22  47  19.1 

+0.11 

0.946  1868 

+337.4 

8.76 

1.00 

6  42.2 

23 

6  42    1.05 

0.240 

22  47  21.6 

0.09 

0.946  9968 

337.5 

8.75 

1.00 

6  38.4 

24 

6  42    7.05 

0.260 

22  47  23.6 

0.07 

0.947  8070 

337.6 

8.73 

0.99 

6  34.6 

25 

6  42  13.53 

0.280 

22  47  25.0 

0.05 

0.948  6173 

337.6 

8.72 

0.99 

6  30.7 

26 

6*42  20.47 

0.299 

22  47  25.9 

0.03 

0.949  4273 

837.4 

•8.70 

0.99 

6  26.9 

27 

6  42  27.88 

+0.819 

+22  47  26.3 

+0.01 

0.950  2369 

+337.2 

8.68 

0.99 

5  23.1 

28 

6  42  35.76 

0.338 

22  47  26.2 

-0.02 

0.951  0459 

336.9 

8.67 

0.99 

6  19.3 

29 

6  42  44.10 

0.357 

22  47  25.5 

0.04 

0.9518540 

336.5 

8.65 

0.98 

S  15.5 

30 

6  42  62.90 

0.376 

22  47  24.3 

0.06 

0.952  6611 

336.0 

8.34 

0.98 

6  11.8 

31 

6  43    2.16 

0.395 

22  47  22.6 

0.06 

0.953  4667 

335.3 

8.62 

0.98 

6    8.0 

Apr.      1 

6  43  11.88 

•K>.414 

+22  47  20.3 

-0.11 

0.954  2707 

+834.6 

8.'W 

0.98 

6    4.2 

2 

6  43  22.05 

•K>.433 

+22  47  17.5 

-0.13 

0.955  0729 

+333.8 

8.59 

0.98 

6    0.4 
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Date. 

Apparent 

Ri^t 
Ascension. 

Var.per 
Hour. 

Apparent 
Declination. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noxm. 

Noion. 

Noon. 

wich. 

h    m      s 

8 

•     /       // 

n 

// 

// 

h      m 

Apr.       1 

6  43  11.88 

+0.414 

+22  47  20.3 

-0.11 

0.954  2707 

+334.6 

8.60 

0.98 

6     4.2 

2 

6  43  22.05 

0.433 

22  47  17.5 

0.13 

0.955  0729 

333.8 

8.59 

0.98 

6     0.4 

3 

6  43  32.67 

0.452 

22  47  14.2 

0.15 

0.955  8730 

332.9 

8.57 

0.97 

5  56.7 

4 

6  43  43.74 

0.471 

22  47  10.3 

0.17 

0.956  6708 

331.9 

8.56 

0.97 

5  52.9 

5 

6  43  55.26 

0.4S9 

22  47    5.9 

0.20 

0.957  4662 

330.9 

8.54 

0.97 

5  49.2 

6 

6  44    7.22 

+0.507 

+22  47    0.9 

-0.22 

0.958  2589 

+329.7 

8.53 

0.97 

5  45.5 

7 

6  44  19.61 

0.525 

22  46  55.4 

0.24 

0.959  0488 

328.5 

8.51 

0.97 

5  41.7 

8 

6  44  32.43 

0.543 

22  46  49.3 

0.27 

0.959  8355 

327.1 

8.50 

0.96 

5  38.0 

9 

6  44  45.69 

0.561 

22  46  42.6 

0.29 

0.960  6189 

325.7 

8.48 

0.96 

5  34.3 

10 

6  44  59.37 

0.579 

22  46  35.4 

0.31 

0.961  3988 

324.2 

8.47 

0.96 

5  30.6 

11 

6  45  13.47 

+0.596 

+22  46  27.6 

-0.34 

0.962  1751 

^322.6 

8.45 

0.96 

5  26.9 

12 

6  45  27.98 

0.613 

22  46  19.3 

0.36 

0.962  9475 

321.0 

8.44 

0.93 

5  23.2 

13 

6  45  42.91 

0.631 

22  46  10.4 

0.38 

0.963  7159 

319.3 

8.42 

0.96 

5  19.5 

14 

6  45  58.25 

0.647 

22  46    0.9 

0.41 

0.964  4801 

317.5 

8.41 

0.96 

5  15.9 

16 

6  46  13.99 

0.664 

22  45  50.8 

0.43 

0.965  2400 

315.7 

8.39 

0.96 

5  12.2 

16 

6  46  30.12 

+0.680 

+22  45  40.2 

-0.45 

0.965  9954 

+313.8 

8.38 

0.95 

5    8.5 

17 

6  46  46.65 

0.697 

22  45  29.0 

0.50 

0.966  7462 

311.8 

8.36 

0.95 

6    4.9 

18 

6  47    3.58 

0.713 

22  45  17.2 

0.53 

0.967  4922 

309.8 

8.35 

0.95 

5    1.2 

19 

6  47  20.88 

0.729 

22  45    4.8 

0.53 

0.968  2334 

307.8 

8.33 

0.95 

4  57.6 

20 

6  47  38.57 

0.745 

22  44  51.9 

0.55 

0.%8  9694 

305.6 

8.32 

0.95 

4  53.9 

21 

6  47  56.64 

+0.761 

+22  44  38.4 

-0.58 

0.969  7003 

+303.4 

8.31 

0.95 

4  50.3 

22 

6  48  15.09 

0.776 

22  44  24.3 

0.60 

0.970  4258 

301.1 

8.29 

0.95 

4  46.7 

23 

6  48  33.90 

0.792 

22  44    9.6 

0.63 

0.971 1458 

298.8 

8.28 

0.94 

4  43.1 

24 

6  48  53.08 

0.807 

22  43  54.3 

0.65 

0.971  8602 

396.5 

8.27 

0.94 

4  39.5 

26 

6  49  12.63 

0.822 

92  43  38.4 

0.67 

0.972  5689 

294.1 

8.26 

0.94 

4  35.9 

26 

6  49  32.53 

+0.837 

+22  43  21.9 

-0.70 

0.973  2718 

+291.6 

8.24 

0.94 

4  32.3 

27 

6  49  52.79 

0.851 

22  43    4.7 

0.73 

0.973  9685 

289.0 

8.23 

0.94 

4  28.7 

28 

6  50  13.39 

0.866 

22  42  47.0 

0.75 

0.974  S591 

286.4 

8.22 

0.93 

4  25.1 

29 

6  50  34.35 

0.880 

22  42  28.6 

0.78 

0.975  3433 

283.8 

8.20 

0.93 

4  21.5 

30 

6  50  55.64 

0.894 

22  42    9.6 

0.81 

0.976  0211 

281.0 

8.19 

0.93 

4  17.9 

May      1 

6  51  17.28 

+0.908 

+22  41  49.9 

-0.83 

0.976  6922 

+278.2 

8.18 

0.93 

4  14.3 

2 

6  51  39.24 

0.922 

22  41  29.7 

0.86 

0.977  3566 

275.4 

8.17 

0.93 

4  10.8 

3 

6  52     1.53 

0.936 

22  41    8.8 

0.88 

0.978  0142 

272.5 

8.15 

0.93 

4    7.2 

4 

6  52  24.15 

0.949 

22  40  47.3 

0.91 

0.978  6648 

269.6 

8.14 

0.93 

4    3.7 

5 

6  52  47.08 

0.962 

22  40  25.1 

0.94 

0.979  3083 

266.6 

8.13 

0.93 

4    0.1 

6 

6  53  10.33 

+0.975 

+22  40    2.3 

-0.96 

0.979  9446 

+263.6 

8.12 

0.92 

3  56.6 

7 

6  53  33.88 

0.988 

22  39  38.9 

0.99 

0.980  5734 

260.5 

8.11 

0.92 

3  53.0 

8 

6  53  57.74 

1.000 

22  39  14.8 

1.02 

0.981 1948 

257.4 

8.09 

0.92 

3  49.5 

9 

6  54  21.89 

1.012 

22  38  50.1 

1.04 

0.981  8087 

254.2 

8.08 

0.92 

3  45.9 

10 

6  54  46.33 

1.024 

22  38  24.7 

1.07 

0.982  4149 

251.0 

8.07 

0.92 

3  42.4 

11 

6  55  11.06 

+1.036 

+22  37  58.7 

-1.10 

0.983  0134 

+247.8 

8.06 

0.92 

3  38.9 

12 

6  55  36.07 

1.048 

22  37  32.0 

1.13 

0.983  6041 

244.5 

8.05 

0.92 

3  35.4 

13 

6  56    1.35 

1.059 

22  37    4.7 

1.15 

0.984  1869 

241.2 

8.04 

0.91 

3  31.9 

14 

6  56  26.91 

1.070 

22  36  36.8 

1.18 

0.984  7617 

237.8 

8.03 

0.91 

3  28.4 

16 

6  56  52.73 

1.081 

22  36    8.2 

1.21 

0.985  3286 

234.5 

8.02 

0.91 

3  24.9 

16 

6  57  18.81 

+1.092 

+22  35  38.9 

-1.23 
-1J» 

0.985  8871 

+231.1 

8.00 

0.91 

3  21.4 

17 

6  57  45.15 

+1.103 

+22  35    9.0 

0.986  4376 

+227.6 

7.99 

0.91 

3  17.9 
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Dsta. 

AaetBtiacu 

Var.per 
Hoar. 

Apparent 
Declination. 

Var.per 
Hour. 

Logarithm  of 

DijBtance 
from  Earth. 

Var.per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Oreen- 

Jfoon. 

Ifoon. 

J^TOOM* 

Ifoo%. 

^oon. 

Hfoon, 

Noon. 

Nwa, 

wioh. 

h  m     8 

a 

•      /        // 

/t 

It 

II 

h     m 

iiay     17 

6  57  45.15 

+1.103 

+22  35    9.0 

-1.26 

0.986  4376 

+227.6 

7.99 

0.91 

3  17.9 

18 

6  58  11.74 

1.113 

22  34  38.5 

1.29 

0.986  9798 

224.2 

7.98 

0.90 

3  14.4 

19 

6  58  88.58 

1.123 

22  34    7.3 

1.81 

0.987  5138 

220.8 

7.97 

0.90 

3  10.9 

20 

6  59    5.66 

1.133 

22  33  35.4 

1.84 

0.988  0394 

217.3 

7.96 

0.90 

3    7.4 

21 

6  59  32.97 

1.143 

22  33    2.9 

1.87 

0.988  5566 

213.7 

7.95 

0.90 

3    3.9 

22 

7    0    0.52 

+1.153 

+22  32  29.8 

-1.39 

0.989  0652 

+210.1 

7.94 

0.90 

3    0.5 

23 

7    0  28.31 

1.163 

22  31  56.0 

1.42 

0.989  5653 

206.5 

7.94 

0.90 

2  57.0 

24 

7    0  56.32 

1.172 

22  31  21.5 

1.45 

0.990  0566 

202.9 

7.93 

0.90 

2  53.5 

25 

7    1  24.55 

1.181 

22  30  46.3 

1.48 

0.990  5392 

199.3 

7.92 

0.90 

2  50.1 

26 

7    1  53.00 

1.190 

22  30  10.5 

1.51 

0.991  0130 

195.6 

7.91 

0.89 

2  46.6 

27 

7    2  21.66 

+1.199 

+22  29  34.0 

-1.53 

0.991  4779 

+191.8 

7.90 

0.89 

2  43.1 

28 

7    2  50.54 

1.207 

22  28  56.9 

1.56 

0.991  9337 

188.0 

7.90 

0.89 

2  39.7 

29 

7    3  19.61 

1.215 

22  28  19.1 

1.59 

0.992  3805 

184.3 

7.89 

0.89 

2  36.2 

30 

7    3  48.88 

1.224 

22  27  40.6 

1.62 

0.992  8181 

180.4 

7.88 

0.89 

2  32.8 

31 

7    4  18.34 

1.231 

22  27    1.5 

1.65 

0.993  2466 

176.6 

7.87 

0.89 

2  29.4 

Tune      1 

7    4  47.99 

+1.239 

+22  26  21.6 

-1.68 

0.993  6658 

+172.7 

7.87 

0.89 

2  25.9 

2 

7    5  17.83 

1.247 

22  25  41.1 

1.70 

0.994  0756 

168.8 

7.86 

0.89 

2  22.5 

3 

7    5  47.84 

1.254 

22  25    0.0 

1.73 

0.994  4760 

164.9 

7.85 

0.89 

2  19.0 

.«. 

7    6  18.02 

1.261 

22  24  18.2 

1.75 

0.994  8670 

160.9 

7.85 

0.89 

2  15.6 

5 

7    6  48.37 

1.268 

22  23  35.8 

1.78 

0.995  2485 

157.0 

7.84 

0.89 

2  12.2 

6 

7    7  18.88 

+1.275 

+22  22  52.7 

-1.81 

0.995  6205 

+153.0 

7.83 

0.89 

2    8.8 

7 

7    7  49.55 

1.281 

22  22    9.0 

1.83 

0.995  9829 

149.0 

7.82 

0.89 

2    5.3 

8 

7    8  20.37 

1.287 

22  21  24.7 

1.86 

0.996  3358 

146.0 

7.82 

0.89 

2    1.9 

9 

7    8  51.34 

1.293 

22  20  39.7 

1.89 

0.996  6790 

141.0 

7.81 

0.89 

1  58.5 

10 

7    9  22.45 

1.299 

22  19  54.1 

1.91 

0.997  0126 

137.0 

7.80 

0.89 

1  55.1 

11 

7    9  53.70 

+1.305 

+22  19    7.8 

-1.94 

0.997  3364 

+132.9 

7.80 

0.89 

1  51.7 

12 

7  10  25.08 

1.310 

22  18  20.9 

1.97 

0.997  6505 

128.9 

7.79 

0.89 

1  48.3 

13 

7  10  56.58 

1.315 

22  17  33.4 

1.99 

0.997  9550 

124.8 

7.79 

0.89 

1  44.8 

14 

7  11  28.21 

1.320 

22  16  45.3 

2.02 

0.998  2496 

120.7 

7.78 

0.89 

1  41.4 

15 

7  11  59.95 

1.325 

22  15  56.6 

2.04 

0.998  5345 

116.7 

7.77 

0.88 

1  38.0 

16 

7  12  31.81 

+1.330 

+22  15    7.8 

-2.07 

0.998  8096 

+112.6 

7.77 

0.88 

1  34.6 

17 

7  13    3.79 

1J)35 

22  14  17.8 

2.10 

0.999  0749 

108.5 

7.76 

0.88 

1  31.2 

18 

7  13  35.87 

1.339 

22  13  26.7 

2.12 

0.909  3303 

104.4 

7.76 

0.88 

1  27.8 

19 

7  14    8.05 

1.343 

22  12  35.5 

2.15 

0.999  5759 

100.3 

7.75 

0.88 

1  24.4 

20 

7  14  40.33 

1.347 

22  11  43.7 

2.17 

0.999  8115 

96.1 

7.75 

0.88 

1  21.0 

21 

7  15  12.70 

+1.351 

+22  10  51.3 

-2.19 

]  .000  0372 

+  92.0 

7.74 

0.88 

1  17.6 

22 

7  15  45.17 

1.354 

22    9  58.4 

2.22 

1.000  2529 

87.8 

7.74 

0.88 

1  14.2 

23 

.  7  16  17.71 

1.358 

22    9    4.8 

2.24 

1.000  4586 

83.6 

7.74 

0.88 

1  10.9 

24 

7  16  50.34 

1.361 

22    8  10.7 

2.27 

1.000  6542 

79.4 

7.74 

0.88 

1    7.5 

25 

7  17  23.05 

1.364 

22    7  15.9 

2.29 

1.000  8397 

75.2 

7.73 

0.P8 

1    4.1 

26 

7  17  55.83 

+1.867 

+22    6  20.6 

-2.32 

1.001  0151 

+  71.0 

7.73 

0.88 

1    0.7 

27 

7  18  28.68 

1.370 

22    5  24.7 

2.34 

1.001 1803 

66.7 

7.73 

0.88 

0  57.3 

28 

7  19    1.59 

1.872 

22    4  28.3 

2.86 

1.001  3353 

62.5 

7.72 

0.88 

0  53.9 

29 

7  19  34.55 

1.875 

22    3  31.3 

2.39 

1.001  4801 

58.2 

7.72 

0.88 

0  50.5 

SO 

7  20    7.57 

1.377 

22    2  33.8 

2.41 

1.001  6146 

53.9 

7.72 

0.88 

0  47.1 

July      1 

7  20  40.63 

+1.379 

+22    1  35.7 

-2.43 

1.001  7389 

+  49.7 

7.72 

0.88 

0  43.7 

2 

7  21-13.74 

+1.880 

+22    0  37.1 

-2.45 

1.0018530 

+  45.4 

7.71 

0.88 

0  40.4 
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Date. 

Apparent 
Aaceoakm. 

Var.per 
Hour. 

Apparent 
Declination. 

Var.per 
Hour. 

Loffarlthmof 

Diatance 
from  Earth. 

Var.per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Meridian 
of 

**w^^  • 

Oreen- 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Jfoon. 

Noon. 

Noon. 

wicfa. 

h    zn      8 

8 

• 

/      // 

n 

ff 

n 

h      m 

July      1 

7  20  40.63 

+1.379 

+22 

1  35.7 

-2.43 

1.001  7389 

+  49.7 

7.72 

0.88 

0  43.7 

2 

7  21  13.74 

1.380 

22 

0  37.1 

2.45 

1.001  8530 

45.4 

7.71 

0.88 

0  40.4 

3 

7  21  46.88 

1.381 

21 

59  38.0 

2.48 

1.001  9567 

41.1 

7.71 

0.88 

0  37.0 

4 

7  22  20.06 

1.383 

21 

58  38.3 

2.50 

1.002  0502 

36.8 

7.71 

0.88 

0  33.6 

6 

7  22  53.27 

1.384 

21 

57  38.2 

2.51 

1.002  1333 

32.5 

7.71 

0.87 

0  30.2 

6 

7  23  26.50 

+1.38.'S 

+21 

56  37.6 

-2.54 

1.002  2061 

+  28.2 

7.71 

0.87 

0  26.9 

7 

7  23  59.74 

1.385 

21 

55  36.5 

2.56 

1.002  2686 

33.9 

7.70 

0.87 

0  23.5 

8 

7  24  33.00 

1.386 

21 

54  34.9 

2.58 

1.002  3209 

19.6 

7.70 

0.87 

0  20.1 

9 

7  25    6.27 

1.386 

21 

53  32.9 

2.59 

1.002  3628 

15.3 

7.70 

0.87 

0  16.7 

10 

7  25  39.54 

1.386 

21 

52  30.4 

2.61 

1.002  3945 

11.1 

7.70 

0.87 

0  13.3 

11 

7  26  12.82 

+1.386 

+21 

51  27.4 

-2.63 

1.002  4160 

+    6.8 

7.70 

0.87 

0    9.9 

12 

7  26  46.08 

1.386 

21 

50  24.1 

2.65 

1.002  4272 

+    2.5 

7.70 

0.87 

0    6.6 

13 

7  27  19.34 

1.385 

21 

49  20.3 

2.67 

1.002  4281 

-    1.8 

7.70 

0.87 

/    0       SJ 
\  tS      St.! 

14 

7  27  52.58 

1.385 

21 

48  16.1 

2.69 

1.002  4188 

6.0 

7.70 

0.87 

23  56.4 

15 

7  28  25.81 

1.384 

21 

47  11.4 

2.70 

1.002  3992 

10.3 

7.71 

0.87 

23  53.0 

16 

7  28  59.02 

+1.383 

+21 

46     6.4 

-2.72 

1.002  3695 

-  14.5 

7.71 

0.87 

23  49.6 

17 

7  29  32.21 

1.382 

21 

45     1.0 

2.73 

1.002  3295 

18.8 

7.71 

0.87 

23  46.3 

18 

7  30    5.37 

1.381 

21 

43  55.2 

2.75 

1.002  2794 

33.0 

7.71 

0.87 

23  42.9 

19 

7  30  38.50 

1.380 

21 

42  49.0 

2.76 

1.002  2191 

27.3 

7.71 

0.87 

23  39.5 

20 

7  31  11.59 

1.378 

21 

41  42.5 

2.78 

1.002  1485 

31.5 

7.71 

0.87 

23  36.1 

21 

7  31  44.64 

+1.376 

+21 

40  35.7 

-2.79 

1 .002  0677 

-35.8 

7.71 

0.87 

23  32.7 

22 

7  32  17.65 

1.374 

21 

39  28.6 

2.81 

1.0019766 

40.1 

7.72 

0.87 

23  29.3 

23 

7  32  50.60 

1.372 

21 

38  20.9 

2.82 

1.001  8752 

44.4 

7.72 

0.87 

23  26.0 

24 

7  33  23.51 

1.370 

21 

37  13.1 

2.83 

1.001  7636 

48.7 

7.72 

0.87 

23  22.6 

25 

7  33  56.35 

1.367 

21 

36    4.9 

2.85 

1.001  6416 

53.0 

7.72 

0.88 

23  19.2 

26 

7  34  29.13 

+1.365 

+21 

34  56.4 

-2.86 

1.0015094 

-  67.2 

7.72 

0.88 

23  15.8 

27 

7  35    1.85 

1.362 

21 

33  47.7 

2.87 

1.001  3670 

61.5 

7.73 

0.88 

23  12.4 

28 

7  35  34.49 

1.358 

21 

32  38.7 

2.88 

1.0012143 

65.8 

7.73 

0.88 

23    9.0 

29 

7  36    7.05 

1.355 

21 

31  29.6 

2.89 

1.001  0514 

70.0 

7.73 

0.88 

23    5.6 

30 

7  36  39.53 

1.351 

21 

30  20.1 

2.90 

1.000  8782 

74.3 

7.73 

0.88 

23    2.2 

31 

7  37  11.92 

+1.348 

+21 

29  10.4 

-2.91 

1.000  6949 

-  78.5 

7.74 

0.88 

22  68.8 

Aug.      1 

7  37  44.23 

1.344 

21 

28    0.5 

2.91 

1.000  5013 

82.8 

7.74 

0.88 

22  65.4 

2 

7  38  16.43 

1.340 

21 

26  50.6 

2.92 

1.000  2976 

87.0 

7.76 

0.88 

22  62.0 

3 

7  38  48.53 

1.335 

21 

25  40.3 

2.93 

1.000  0837 

91.2 

7.76 

0.88 

22  48.6 

4 

7  39  20.53 

1.331 

21 

24  29.9 

2.94 

0.999  8598 

96.4 

7.75 

0.88 

22  45.2 

5 

7  89  52.41 

+1.326 

+21 

23  19.4 

-2.94 

0.999  6258 

-09.6 

7.76 

0.88 

22  41.8 

6 

7  40  24.18 

1.321 

21 

22    8.8 

2.94 

0.999  3819 

103.7 

7.76 

0.88 

22  38.4 

7 

7  40  55.83 

1.316 

21 

20  58.1 

2.95 

0.999  1280 

107.8 

7.77 

0.88 

22  36.0 

8 

7  41  27.35 

1.811 

21 

19  47.8 

2.95 

0.998  8643 

112.0 

7.77 

0.88 

22  31.6 

9 

7  41  68.74 

1JK)6 

21 

18  36.4 

2.95 

0.998  5906 

116.1 

7.77 

0.88 

22  28.2 

10 

7  42  30.00 

+1.300 

+21 

17  25.6 

-2.96 

0.998  3071 

-120.2 

7.78 

0.88 

22  24.8 

11 

7  43    1.13 

1.2M 

21 

16  14.6 

2.96 

0.998  0138 

124.3 

7.78 

0.88 

22  21.3 

12 

7  43  32.11 

1.288 

21 

16    3.6 

2.96 

0.997  7107 

138.3 

7.79 

0.88 

22  17.9 

13 

7  44    2.96 

1.282 

21 

13  62.4 

2.96 

0.997  3980 

1S2.8 

7.79 

0.88 

22  14.5 

14 

7  44  33.64 

1.276 

21 

12  41.4 

2.96 

0.997  0766 

186.3 

7.80 

0.89 

22  11.1 

15 

7  45    4.18 

+1.200 

+21 

11  30.4 

-2.96 

0.996  7436 

-140.3 

7.80 

0.89 

22    7.7 

16 

7  46  34.67 

+1.263 

+21 

10  19.4 

-2.96 

0.996  4020 

-144.4 

7.81 

0.89 

22    42 

SATURN,  1916. 


189 


GREENWICH  MEAN  TIME. 


D*te. 

Aaomrian. 

Var.per 
Hour. 

Apparent 
Dedmation. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Tranalt, 

Meridian 

of 

Green- 

J^Tooii. 

Jroon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

wich. 

h   m      8 

8 

•     /       // 

// 

ft 

// 

h      m 

Lug.     16 

7  45  34.57 

-l-l.MS 

+21  10  19.4 

-2.96 

0.996  4020 

-144.4 

7.81 

0.89 

22     4.2 

17 

7  46    4.79 

1.259 

21    9    8.5 

2.95 

0.996  0507 

148.4 

7.81 

0.89 

22    0.8 

18 

7  46  34.85 

1.249 

21    7  57.6 

2.95 

0.995  6899 

152.3 

7.82 

0.89 

21  57.3 

19 

7  47    4.74 

1.242 

21    6  46.8 

2.95 

0.995  3195 

156.3 

7.83 

0.89 

21  53.9 

20 

7  47  34.46 

1.235 

21    5  36.1 

2.94 

0.994  9396 

160.3 

7.84 

0.89 

21  50.5 

21 

7  48    4.00 

+1.227 

+21     4  25.5 

-2.94 

0.994  5501 

-164.3 

7.84 

0.89 

21  47.0 

22 

7  48  33.85 

1.219 

21     3  15.0 

2.93 

0.994  1512 

168.2 

7.85 

0.89 

21  43.6 

23 

7  49    2,52 

1.211 

21     2    4.7 

2.93 

0.993  7428 

172.1 

7.86 

0.89 

21  40.1 

24 

7  49  31.49 

1.208 

21    0  54.6 

2.92 

0.993  3251 

176.0 

7.87 

0.90 

21  36.7 

26 

7  50    0.26 

1.195 

20  59  44.7 

2.91 

0.992  8981 

179.9 

7.88 

0.90 

21  33.2 

26 

7  50  28^83 

+1.186 

+20  58  35.0 

-2.90 

0.992  4618 

-183.7 

7.88 

0.90 

21  29.7 

27 

7  50  57.19 

1.178 

20  57  25.6 

2.89 

0.992  0163 

187.5 

7.89 

0.90 

21  26.3 

28 

7  51  25.35 

1.160 

20  56  16.4 

2.88 

0.991  5616 

191.3 

7.90 

0.90 

21  22.8 

29 

7  51  53.28 

1.159 

20  55    7.4 

2.87 

0.991  0980 

195.1 

7.91 

0.90 

21  19.3 

30 

7  52  20.99 

1.150 

20  53  58.8 

2.85 

0.990  6253 

198.8 

7.92 

0.90 

21  15.9 

31 

7  52  48.47 

+1.140 

+20  52  50.5 

-2.84 

0.990  1437 

-202.5 

7.93 

0.90 

21  12.4 

tept.     1 

7  53  15.73 

1.131 

20  51  42.6 

2.82 

0.989  6533 

206.1 

7.94 

0.90 

21    8.9 

2 

7  53  42.74 

1.120 

20  50  35.0 

2.81 

0.989  1542 

209.8 

7.95 

0.90 

21    5.4 

3 

7  54    9.51 

1.110 

20  49  27.7 

2.79 

0.988  6464 

213.4 

7.95 

0.91 

21     1.9 

4 

7  54  36.04 

1.100 

20  48  20.9 

2.78 

0.988  1300 

217.0 

7.96 

0.91 

20  58.4 

6 

7  55    2.32 

+1.090 

+20  47  14.5 

-2.76 

0.987  6050 

-220.5 

7.97 

0.91 

20  54.9 

6 

7  55  28.34 

1.079 

20  46    8.6 

2.74 

0.987  0717 

223.9 

7.98 

0.91 

20  51.4 

7 

7  55  54.11 

1.068 

20  45    3.1 

2.72 

0.986  5301 

227.4 

7.99 

0.91 

20  47.9 

8 

7  56  19.61 

1.057 

20  43  58.1 

2.70 

0.985  9802 

230.8 

8.00 

0.91 

20  44.4 

9 

7  56  44.84 

1.046 

20  42  53.6 

2.68 

0.985  4221 

234.2 

8.01 

0.91 

20  40.9 

10 

7  57    9.R1 

+1.035 

+20  41  49.7 

-2.65 

0.984  8560 

-237.5 

8.02 

0.91 

20  37.4 

11 

7  57  34.50 

1.023 

20  40  46.2 

2.63 

0.984  2819 

240.8 

8.03 

0.91 

20  33.9 

12 

7  57  58.92 

1.011 

20  39  43.3 

2.61 

0.983  7000 

244.1 

8.04 

0.91 

20  30.3 

13 

7  58  23.05 

1.000 

20  38  41.0 

2.59 

0.983  1102 

247.4 

8.06 

0.92 

20  26.8 

14 

7  58  46.90 

0.988 

20  37  39.2 

2.56 

0.982  5127 

250.5 

8.07 

0.92 

20  23.2 

15 

7  59  10.45 

+0.975 

+20  36  38.1 

-2.53 

0.981  9076 

-253.7 

8.08 

0.92 

20  19.7 

16 

7  59  33.71 

0.963 

20  35  37.6 

2.51 

0.981  2949 

256.9 

8.09 

0.92 

20  16.1 

17 

7  59  56.68 

0.951 

20  34  37.8 

2.48 

0.980  6747 

280.0 

8.10 

0.92 

20  12.6 

18 

8    0  19.34 

0.938 

20  33  38.7 

2.45 

0.980  0470 

263.0 

8.11 

0.92 

20    9.0 

19 

8    0  41.69 

0.925 

20  32  40.2 

2.42 

0.979  4121 

266.0 

8.12 

0.92 

20    5.5 

20 

8    1    3.73 

+0.911 

+20  31  42.4 

-2.39 

0.978  7700 

-269.0 

8.14 

0.92 

20    1.9 

21 

8    1  25.44 

0.898 

20  30  45.4 

2.36 

0.9781209 

271.9 

8.15 

0.92 

19  58.3 

22 

8    1  46.84 

0.885 

20  29  49.2 

2.32 

0.977  4648 

274.8 

8.16 

0.92 

19  54.7 

23 

8    2    7.90 

0.871 

20  28  53.8 

2.29 

0.976  8018 

277.6 

8.17 

0.93 

19  51.2 

24 

8    2  28.64 

0.857 

20  27  59.2 

2.26 

0.976  1321 

280.4 

8.18 

0.93 

19  47.6 

25 

8    2  49.03 

+0.843 

+20  27    5.5 

-2.22 

0.975  4557 

-283.2 

8.20 

0.93 

19  44.0 

26 

8    3    9.09 

0.829 

20  26  12.6 

2.19 

0.974  7729 

285.8 

8.21 

0.93 

19  40.4 

27 

8    3  28.80 

0.814 

20  25  20.5 

2.15 

0.974  0837 

288.4 

8.22 

0.93 

19  36.8 

28 

8    3  48.15 

0.799 

20  24  29.4 

2.11 

0.973  3884 

291.0 

8.23 

0.93 

19  33.2 

29 

8    4    7.15 

0.784 

20  23  39.2 

2.07 

0.972  6871 

293.4 

8.25 

0.93 

19  29.5 

30 

8    4  25.79 

•fO.769 

+20  22  4^.9 

-2.03 

0.971  9799 

-295.9 

8.26 

0.94 

19  25.9 

>ct.       1 

8    4  44.07 

+0.764 

+20  22    1.6 

-1.99 

0.971  2670 

-2»liA 

.^.a% 

i  ^.%«t 

^\^^in. 
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Date. 

Apparent 

Rl5it 
AsoeDBlon. 

Var.  per 
Horn-. 

Apparent 
Declination. 

Var.  i)er 
Hour. 

IxMnrltlimof 

Diatanoe 
from  Earth. 

Var.  per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Oreeoh 

iVoon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h    m      8 

8 

Of              ti 

tt 

// 

t/ 

h      m 

Oct.       1 

8    4  44.07 

+0.754 

+20  22     1.6 

-1.99 

0.971  2670 

-298.4 

8.28 

0.94 

19  22.2 

2 

8    5     1.98 

0.739 

20  21  14.3 

1.95 

0.970  5485 

300.5 

8.29 

0.94 

19  18.6 

3 

8    5  19.52 

0.723 

20  20  28.0 

1.91 

0.969  8246 

302.7 

8.30 

0.94 

19  15.0 

4 

8    5  36.68 

0.707 

20  19  42.7 

1.86 

0.969  0955 

304.9 

8.32 

0.94 

19  11.3 

5 

8    5  53.47 

0.691 

20  18  58.5 

1.82 

0.968  3613 

306.9 

8.33 

0.95 

19    7.7 

6 

8    6    9.87 

+0.675 

+20  18  15.3 

-1.78 

0.967  6222 

-308.9 

8.35 

0.95 

19    4.0 

7 

8    6  25.89 

0.659 

20  17  33.2 

1.73 

0.966  8784 

310.9 

8.36 

0.95 

19    0.3 

8 

8    6  41.52 

0.643 

20  16  52.1 

1.69 

0.966  1300 

312.8 

8.37 

0.95 

18  56.6 

9 

8    6  56.76 

0.627 

20  16  12.2 

1.64 

0.965  3770 

314.6 

8.39 

0.95 

18  53.0 

10 

8    7  11.60 

0.610 

20  15  33.4 

1.59 

0.964  6198 

316.3 

8.40 

0.95 

18  49.3 

11 

8    7  26.05 

+0.594 

+20  14  55.7 

-1.55 

0.963  8586 

-318.0 

8.42 

0.95 

18  45.6 

12 

8    7  40.09 

0.577 

20  14  19.2 

1.50 

0.963  0934 

319.6 

8.43 

0.95 

18  41.9 

13 

8    7  53.73 

0.560 

20  13  43.8 

1.45 

0.962  3245 

321.1 

8.45 

0.96 

18  38.2 

14 

8    8    6.96 

0.543 

20  13    9.7 

1.40 

0.961  5519 

322.6 

8.46 

0.96 

18  34.4 

15 

8    8  19.78 

0.525 

20  12  36.7 

1.35 

0.960  7759 

324.0 

8.48 

0.96 

18  30.7 

16 

8    8  32.18 

+0.508 

+20  12    5.C 

-1.30 

0.959  9967 

-325.3 

8.49 

0.96 

18  27.0 

17 

8    8  44.16 

0.490 

20  11  34.5 

1.24 

0.959  2143 

326.6 

8.51 

0.96 

18  23.3 

18 

8    8  55.72 

0.473 

20  11     5.3 

1.19 

0.958  4290 

327.8 

8.53 

0.96 

18  19.5 

19 

8    9    6.85 

0.455 

20  10  37.4 

1.14 

0.957  6410 

328.9 

8.54 

0.96 

18  15.8 

'^O 

8    9  17.55 

0.437 

20  10  10.7 

1.08 

0.956  8505 

329.9 

8.56 

0.97 

18  12.0 

21 

8    9  27.82 

+0.419 

+20    9  45.4 

-1.03 

0.956  0577 

-330.8 

8.57 

0.97 

18    8.2 

22 

8    9  37.65 

0.400 

20    9  21.4 

0.97 

0.955  2628 

331.6 

8.59 

0.97 

18    4.4 

23 

8    9  47.04 

0.382 

20    8  58.7 

0.92 

0.954  4661 

332.3 

8.61 

0.97 

18    0.6 

24 

8    9  55.98 

0.363 

20    8  37.4 

0.86 

0.953  6677 

333.0 

8.62 

0.97 

17  56.9 

26 

8  10    4.48 

0.345 

20    8  17.5 

0.80 

0.952  8679 

333.5 

8.64 

0.98 

17  53.1 

26 

8  10  12.53 

+0.326 

+20    7  58.9 

-0.74 

0.952  0670 

-333.9 

8.65 

0.98 

17  49.3 

27 

8  10  20.12 

0.307 

20    7  41.8 

0.69 

0.951  2651 

334.3 

8.67 

0.98 

17  45.5 

28 

8  10  27.27 

0.288 

20    7  26.0 

0.63 

0.950  4626 

334.5 

8.69 

0.98 

17  41.7 

29 

8  10  33.96 

0.269 

20    7  11.7 

0.56 

0.949  6596 

334.6 

8.70 

0.98 

17  37.8 

30 

8  10  40.19 

0.250 

20    6  58.9 

0.50 

0.948  8565 

334.6 

8.72 

0.99 

17  34.0 

31 

8  10  45.96 

+0.231 

+20    6  47.5 

-0.45 

0.948  0535 

-334.5 

8.73 

0.99 

17  30.2 

Nov.      1 

8  10  51.27 

0.212 

20    6  37.5 

0.39 

0.947  2508 

334.3 

8.75 

0.99 

17  26.3 

2 

8  10  56.12 

0.192 

20    6  28.8 

0.33 

0.946  4487 

334.0 

8.77 

0.99 

17  22.4 

3 

8  11    0.50 

0.173 

20    6  21.7 

0.26 

0.945  6474 

333.6 

8.78 

0.99 

17  18.6 

4 

8  11     4.42 

0.154 

20    6  16.1 

0.21 

0.944  8473 

333.1 

8.80 

1.00 

17  14.7 

5 

8  11     7.88 

+0.135 

+20    6  11.8 

-0.15 

0.944  0484 

-332.5 

8.81 

1.00 

17  10.8 

6 

8  11  10.88 

0.115 

20    6    9.1 

0.08 

0.943  2512 

331.8 

8.83 

1.00 

17    6.9 

7 

8  11  13.41 

0.096 

20    6    7.8 

-0.02 

0.942  4558 

331.0 

8.85 

1.00 

17    3.0 

8 

8  11  15.47 

0.076 

20    6    8.0 

+0.04 

0.941  6624 

330.1 

8.86 

1.00 

16  59.2 

9 

8  11  17.07 

0.057 

20    6    9.7 

0.10 

0.940  8714 

329.1 

8.88 

1.01 

16  55.2 

10 

8  11  18.20 

+0.037 

+20    6  12.8 

+0.16 

0.940  0829 

-328.0 

8.89 

1.01 

16  51.3 

11 

8  11  18.86 

+0.018 

20    6  17.4 

0.22 

0.939  2972 

326.7 

8.91 

1.01 

16  47.4 

12 

8  11  19.06 

-O.002 

20    6  23.5 

0.28 

0.938  5146 

325.4 

8.93 

1.01 

16  43.4 

13 

8  11  18.78 

0.021 

20    6  31.0 

0.34 

0.937  7354 

323.9 

8.94 

1.01 

16  39.5 

14 

8  11  18.04 

0.041 

20    6  40.0 

0.41 

0.936  9597 

322.4 

8.96 

1.02 

16  35.5 

15 

8  11  16.83 

-0.060 

+20    6  50.5 

+0.47 

0.936  1878 

-320.7 

8.97 

1.02 

16  31.6 

J6l 

8  11  15.15  ' 

-0.080 

+20    7    2.4 

+0.53 

0.935  4201 

-318.9 

8.99 

1.02 

16  27.6 
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Bftte. 

Aaotoakm. 

Var.per 
Hoar. 

Apparent 
Declination. 

Var.per 
Hour. 

Ixwarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Po'ar 
Semi- 
diam- 
eter. 

Ilor. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h   m      8 

8 

O              /               // 

ti 

II 

n 

h      m 

lov.     16 

8  11  15.15 

-0.080 

+20    7    2.4 

+0.53 

0.935  4201 

-318.9 

8.99 

1.02 

16  27.6 

17 

8  11  13.01 

0.099 

20    7  15.9 

0.59 

0.934  6569 

317.0 

9.01 

1.02 

16  23.7 

18 

8  11  10.39 

0.119 

20    7  30.8 

0.65 

0.933  8983 

315.0 

9.02 

1.02 

16  19.7 

19 

8  11    7.31 

0.138 

20    7  47.2 

0.71 

0.933  1448 

312.9 

9.04 

1.03 

16  15.7 

20 

8  11    3.76 

0.158 

20    8    5.1 

0.78 

0.932  3966 

310.6 

9.05 

1.03 

16  11.7 

21 

8  10  59.74 

-0.177 

+20    8  24.4 

+0.84 

0.931  6539 

-308.2 

9.07 

1.03 

16    7.7 

22 

8  10  55.27 

0.196 

20    8  45.2 

0.90 

0.930  9172 

305.7 

9.08 

1.03 

16    3.7 

23 

8  10  50.33 

0.216 

20    9    7.4 

0.96 

0.930  1866 

303.1 

9.10 

1.03 

15  59.6 

24 

8  10  44.92 

0.235 

20    9  31.1 

1.01 

0.929  4625 

300.3 

9.11 

1.04 

15  55.6 

25 

8  10  39.06 

0.254 

20    9  56.1 

1.07 

0.928  7452 

297.4 

9.13 

1.04 

15  51.6 

26 

8  10  32.75 

-0.272 

+20  10  22.6 

+1.13 

0.928  0350 

-294.4 

9.14 

1.04 

15  47.6 

27 

8  10  25.99 

0.291 

20  10  50.5 

1.19 

0.927  3323 

291.2 

9.15 

1.04 

15  43.5 

28 

8  10  18.78 

0.310 

20  11  19.8 

1.25 

0.926  6374 

287.9 

9.17 

1.04 

15  39.4 

29 

8  10  11.12 

0.328 

20  11  50.5 

1.31 

0.925  9505 

284.5 

9.18 

1.04 

15  35.4 

ao 

8  10    3.03 

0.346 

20  12  22.5 

1.36 

0.925  2719 

281.0 

9.20 

1.04 

15  31.3 

)ec.      1 

8    9  54.50 

-0.365 

+20  12  55.8 

+1.41 

0.924  6019 

-277.3 

9.21 

1.04 

15  27.2 

2 

8    9  45.53 

0.383 

20  13  30.4 

1.47 

0.923  9409 

273.5 

9.22 

1.05 

15  23.2 

3 

8    9  36.14 

0.400 

20  14    6.3 

1.52 

0.923  2889 

269.7 

9.24 

1.05 

15  19.1 

4 

8    9  26.33 

0.418 

20  14  43.5 

1.58 

0.922  6464 

265.7 

9.25 

1.05 

15  15.0 

5 

8    9  16.10 

0.435 

20  15  21.9 

1.63 

0.922  0135 

261.6 

9.27 

1.05 

15  10.9 

6 

8    9    5.47 

-0.452 

+20  16    1.5 

+1.68 

0.921  3906 

-257.4 

9.28 

1.05 

15    6.7 

7 

8    8  54.42 

0.469 

20  16  42.4 

1.73 

0.920  7780 

253.1 

9.29 

1.05 

15    2.6 

8 

8    8  42.98 

0.485 

20  17  24.4 

1.78 

0.920  1758 

248.7 

9.30 

1.05 

14  58.5 

9 

8    8  31.14 

0.502 

20  18    7.6 

1.82 

0.919  5843 

244.2 

9.32 

1.06 

14  54.4 

10 

8    8  18.90 

0.518 

20  18  51.9 

1.87 

0.919  0038 

239.5 

9.33 

1.06 

14  50.2 

11 

8    8    6.29 

-0.533 

+20  19  37.3 

+1.91 

0.918  4345 

-234.8 

9.34 

1.06 

14  46.1 

12 

8    7  53.30 

0.649 

20  20  23.8 

1.96 

0.917  8767 

230.0 

9.35 

1.06 

14  41.9 

13 

8    7  39.93 

0.565 

20  21  11.4 

2.00 

0.917  3306 

225.0 

9.36 

1.06 

14  37.8 

14 

8    7  26.20 

0.580 

20  22    0.0 

2.05 

0.916  7965 

220.0 

9.38 

1.07 

14  33.6 

15 

8    7  12.11 

0.595 

20  22  49.7 

2.09 

0.916  2747 

214.8 

9.39 

1.07 

14  29.4 

16 

8    6  57.66 

-0.609 

+20  23  40.3 

+2.13 

0.915  7654 

-209.5 

9.40 

1.07 

14  25.3 

17 

8    6  42.87 

0.623 

20  24  31.9 

2.17 

0.915  2689 

204.1 

9.41 

1.07 

14  21.1 

18 

8    6  27.74 

0.637 

20  25  24.4 

2.21 

0.914  7855 

198.6 

9.42 

1.07 

14  16.9 

19 

8    6  12.28 

0.651 

20  26  17.8 

2.24 

0.914  3154 

193.0 

9.43 

1.07 

14  12.7 

20 

8    5  56.50 

0.664 

20  27  12.1 

2.28 

0.913  8589 

187.4 

9.44 

1.07 

14    8.5 

21 

8    5  40.40 

-0.677 

+20  2S    7.2 

+2.31 

0.913  4161 

-181.6 

9.45 

1.07 

14    4.3 

22 

8    5  23.99 

0.690 

20  29    3.2 

2.35 

0.912  9873 

175.7 

9.46 

1.08 

14    0.1 

23 

8    5    7.28 

0.702 

20  29  59.9 

2.38 

0.912  5728 

169.7 

9.47 

1.08 

13  55.9 

24 

8    4  50.29 

0.714 

20  30  57.4 

2.41 

0.912  1727 

163.6 

9.48 

1.08 

13  51.7 

25 

8    4  33.02 

0.726 

20  31  55.6 

2.44 

0.911  7873 

157.5 

9.49 

1.08 

13  47.5 

26 

8    4  15.48 

-0.736 

+20  32  54.5 

+2.47 

0.911  4168 

-151.2 

9.50 

1.08 

13  43.2 

27 

8    3  57.69 

0.746 

20  33  54.0 

2.49 

0.911  0614 

144.9 

9.51 

1.08 

13  39.0 

2& 

8    3  39.65 

0.757 

20  34  54.0 

2.51 

0.910  7212 

138.5 

9.51 

1.08 

13  34.8 

29 

8    3  21.37 

0.766 

20  35  54.6 

2.54 

0.910  3966 

132.0 

9.52 

1.08 

13  30.5 

30 

8    3    2.87 

0.776 

20  36  55.7 

2.56 

0.910  0876 

125.5 

9.52 

1.08 

13  26.3 

31 

8    2  44.16 

-0.784 

+20  37  57.3 

+2.68 

0.909  7943 

-118.9 

9.53 

1.08 

13  22.1 

32 

8    2  25.24 

^20  38  59.3 

•     • 

0.909  5168 

•      •       « 

^.^4 

\5^^ 

^  \%  W  ^ 
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URANTJS,  1916. 


GREENWICH  MEAN  TIME. 


Date. 

Apparcot 

Ri^t 
AaamukKL, 

Var.per 
Day. 

Apparent 
Deolinatinn. 

Var.per 
Day. 

T.<oearithm  of 

Distance 
flrom  Earth. 

Var.per 
Day. 

Saml- 

diam* 

ater. 

Hor. 

Paial- 

lax. 

or 

OrMD. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

widi. 

h   m      ■ 

8 

o        f          tt 

It 

M 

t/ 

h     m 

July      3 

21  27    3.19 

-«.784 

-15  47  19.4 

-^.71 

1.2818004 

-2311.0 

1.76 

0.46 

14  39.9 

7 

21  26  35.22 

7.244 

15  49  38.8 

35.96 

1.280  9178 

2100.2 

1.76 

0.46 

14  23.7 

11 

21  26    5.30 

7.708 

15  52    6.7 

87.92 

1.2801218 

1877.4 

1.76 

0.46 

14    7.4 

15 

21  25  33.62 

8.122 

15  54  41.9 

39.64 

1.279  4172 

1645.0 

1.76 

0.46 

13  51.2 

19 

21  25    0.39 

8.488 

15  57  23.5 

41.14 

1.278  8069 

1404.6 

1.76 

0.46 

13  34.9 

23 

21  24  25.78 

-8.806 

-16    0  10.7 

-42.39 

1.278  2948 

-1154.3 

1.77 

0.47 

13  18.6 

27 

21  23  50.02 

9.064 

16    3    2.2 

43.32 

1.277  8846 

805.5 

1.77 

0.47 

13    2.3 

31 

21  23  13.35 

9.260 

16    5  56.9 

43.96 

1.277  5793 

630.1 

1.77 

0.47 

12  45.9 

Aug.      4 

21  22  36.02 

0.395 

16    8  53.5 

44.30 

1.277  3810 

361.2 

1.77 

0.47 

12  29.6 

8 

21  21  58.27 

9.468 

16  11  50.9 

44.34 

1.277  2906 

-    90.5 

1.77 

0.47 

12  13.2 

12 

21  21  20.36 

-  9.478 

-16  14  47.8 

-44.08 

1.277  3087 

+  180.8 

1.77 

0.47 

11  56.9 

16 

21  20  42.53 

9.427 

16  17  43.2 

43.57 

1.277  4351 

450.8 

1.77 

0.47 

11  40.5 

20 

21  20    5.02 

9.319 

16  20  36.0 

42.77 

1.277  6692 

719.5 

1.77 

0.47 

11  24.2 

24 

21  19  28.06 

9.148 

16  23  25.0 

41.70 

1.278  0105 

986.6 

1.77 

0.47 

11    7.9 

28 

21  18  51.92 

8.913 

16  26    9.2 

40.35 

1.278  4579 

1249.3 

1.77 

0.47 

10  51.5 

Sept.     1 

21  18  16.84 

-  8.614 

-16  28  47.4 

-38.71 

1.279  0090 

+1504.7 

1.76 

0.46 

10  35JK 

5 

21  17  43.09 

8.254 

16  31  18.5 

36.80 

1.279  6605 

1750.9 

1.76 

0.46 

10  18.9 

9 

21  17  10.88 

7.844 

16  33  41.5 

34.68 

1.280  4084 

1986.7 

1.76 

0.46 

10    2.7 

13 

21  16  40.41 

7.381 

16  35  65.7 

32.37 

1.281  2484 

2211.7 

1.76 

0.46 

9  46.4 

17 

21  16  11.90 

6.860 

16  38    0.2 

29.84 

1.282  1763 

2425.9 

1.75 

0.46 

9  30.2 

21 

21  15  45.52 

-  6.810 

-16  39  54.2 

-27.14 

1.2831875 

+2628.3 

1.75 

0.46 

9  14.1 

25 

21  15  21.48 

5.705 

16  41  37.1 

24.24 

1.284  2771 

2816.8 

1.74 

0.46 

8  58.0 

29 

21  14  59.94 

5.056 

16  43    7.9 

21.15 

1.285  4389 

2989.5 

1.74 

0.46 

8  41.9 

Oct.       3 

21  14  41.08 

4.369 

16  44  26.1 

17.92 

1.286  6666 

3145.9 

1.73 

0.46 

8  25.9 

7 

21  14  25.03 

8.653 

16  45  31.1 

14.60 

1.287  9533 

3284.4 

1.73 

0.45 

8    9.9 

n 

21  14  11.89 

-  2.914 

-16  46  22.8 

-11.22 

1.289  2918 

+3405.9 

1.72 

0.45 

7  53.9 

15 

21  14    1.75 

2.152 

16  47    0.7 

7.71 

1.290  6758 

3510.8 

1.72 

0.45 

7  88.0 

19 

21  13  54.70 

1.370 

16  47  24.4 

4.15 

1.292  0982 

3508.9 

1.71 

0.45 

7  22.2 

23 

21  13  50.81 

-  0.571 

16  47  33.8 

-0.54 

1.293  5526 

3609.8 

1.71 

0.45 

7    6.4 

27 

21  13  50.15 

•f  0.241 

16  47  28.6 

+  3.15 

1.295  0318 

8720.8 

1.70 

0.45 

6  50.7 

31 

21  13  52.75 

+  1.061 

-16  47    8.6 

+  6.84 

1.296  5267 

+3752.6 

1.69 

0.44 

6  35.0 

Nov.      4 

21  13  58.64 

1.880 

16  46  33.9 

10.51 

1.298  0309 

8765.5 

1.69 

0.44 

6  19.4 

8 

21  14    7.78 

2.688 

16  45  44.6 

14.13 

1.299  5368 

8761.0 

1.68 

0.44 

6    3.8 

12 

21  14  20.14 

8.491 

16  44  40.9 

17.73 

1.3010375 

3739.9 

1.68 

0.44 

5  48.3 

16 

21  14  35.70 

4.287 

16  43  22.8 

21.30 

1.302  5264 

8702.0 

1.67 

0.44 

5  82.8 

20 

21  14  54.42 

+  5.070 

-16  41  50.6 

+24.81 

1.303  9969 

+8647.9 

1.66 

0.44 

6  17.4 

24 

21  15  16.24 

5.837 

16  40    4.4 

28.28 

1.305  4422 

8575.8 

1.66 

0.44 

6    2.0 

28 

21  15  41.09 

6.583 

16  38    4.5 

31.63 

1.306  8553 

8486.9 

1.65 

0.43 

4  46.7 

Dec.      2 

21  16    8.87 

7.301 

16  35  51.5 

34  .Bo 

1.308  2297 

3388.1 

1.65 

0.43 

4  81.4 

6 

21  16  39.46 

7.980 

16  33  25.6 

88.01 

1.309  5598 

8264.2 

1.64 

0.43 

4  16.2 

10 

21  17  12.74 

+  8.645 

-16  30  47.6 

+40.99 

1.310  8394 

+8132.7 

1.64 

0.43 

4    1.1 

14 

21  17  48.58 

9.272 

16  27  57.8 

43.87 

1.312  0644 

2989.9 

1.63 

0.43 

3  45.9 

18 

21  18  26.87 

9.866 

16  24  56.8 

46.61 

1.313  2296 

2834.1 

1.63 

0.43 

8  30.8 

22 

21  19    7.46 

10.425 

16  21  46.1 

49.21 

1.314  3301 

2006.6 

1.63 

0.43 

3  15.8 

26 

21  19  50.22 

10.946 

16  18  23.3 

51.67 

1.315  3613 

2487.0 

1.62 

0.43 

3    0.8 

30 

21  20  34.97 
21  21  21.53 

+11.421 

-16  14  52.0 

•f«8.98 

1.316  3183 

+2207.6 

1.62 

0.48 

2  45.8 

34 

•  •  .  . 

-16  U  12.3 

.  •  • 

1.317  1981 

•     •     •     • 

1.62 

0.43 

2  30.8 
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Date. 


Heliocentrfc 

Loo^tude, 

Mean  Equinox 

of  Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


JiUy 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


•       to 

1  315  17  38.6 

11  315  24  11.6 

21  315  30  44.6 

31  315  37  17.5 

10  315  43  50.4 

20  315  50  23.2 

1  315  56  56.0 

11  316    3  28.7 

21  316  10    1.4 

31  316  16  34.0 

10  316  23    6.6 

20  316  29  39.2 

80  316  36  11.7 

10  316  42  44.1 

20  316  49  16.5 

30  316  55  48.9 

9  317    2  21.2 

19  317    8  53.4 

29  317  15  25.6 

9  317  21  57.8 

19  317  28  29.9 

29  317  35    2.0 

8  317  41  34.0 

18  317  48  *  6.0 

28  317  54  37.9 

7  318    1    9.8 

17  318    7  41.7 

27  818  14  13.5 

7  318  20  45.2 

17  318  27  16.9 

27  318  33  48.6 

6  318  40  20.2 

16  318  46  51.7 

26  318  53  23.2 

6  318  59  54.7 

16  319    6  26.1 

26  319  12  57.5 

36  319  19  28.8 


Varper 
Day. 


// 
39.30 
30.30 
39.30 

39.29 
89.28 
39.28 

39.28 
39.27 
39.26 

39.26 
39.26 
39.25 

39.25 
39.24 
30.24 

39.24 
89.28 
30.22 

39.22 
39.21 
39.21 

39.20 
39.20 
39.19 

39.19 
39.19 
39.18 

39.18 

39.17 

-39.17 

39.16 
39.16 
30.15 

39.15 
39.14 
39.14 

39.13 
89.13 


Reduction 
to  Orbit 


// 


+7.8 
7.8 
7.8 

+7.8 
7.8 
7.7 

+7.7 
7.7 
7.7 

+7.6 
7.6 
7.6 

+7.6 
7.6 
7.5 

+7.5 
7.5 
7.5 

+7.5 

7.4 
7.4 

+7.4 
7.4 
7.4 

+7.3 
7.3 
7.3 

+7.3 
7.2 
7.2 

+7.2 
7.2 
7.1 

+7.1 
7.1 
7.1 

+7.1 
+7.0 


Heliooentrio 
Latitade. 


// 


-0  40  48.8 
0  40  51.3 
0  40  53.8 

-0  40  56.3 
0  40  58.8 
0  41  1.3 

-0  41  3.7 
0  41  6.2 
0  41  8.6 

-0  41  11.1 
0  41  13.5 
0  41  15.9 

-0  41  18.3 
0  41  20.7 
0  41  23.1 

-0  41  25.5 
0  41  27.9 
0  41  30.3 

-0  41  32.6 
0  41  34.9 
0  41  37.2 

-0  41  39.6 
0  41  41.9 
0  41  44.2 

-0  41  46.5 
0  41  48.8 
0  41  51.0 

-0  41  53.3 
0  41  55.5 
0  41  57.8 

-0  42  0.0 
0  42  2.3 
0  42  4.5 

-0  42  6.7 
0  42  8.9 
0  42  11.1 

-0  42  13.2 
-0  42  15.4 


Varper 
Day. 


It 
-0.25 
0.25 
0.25 

-0.25 
0.25 
0.26 

-0.25 
0.24 
0.24 

-0.24 
0.24 
0.24 

-0.24 
0.24 
0.24 

-0.24 
0.24 
0.23 

-0.23 
0.23 
0.23 

-0.23 
0.23 
0.23 

-0.23 
0.23 
0.23 

-0.22 
0.22 
0.22 

-0.22 
0.22 
0.22 

-0.22 
0.22 
0.22 

-0.22 
-0.22 


Lofinrithmof 
RadJos  Vector. 


.299  4672 
.299  4888 
.299  5102 

.299  5315 
.299  5528 
.299  5740 

.299  5952 
.299  6162 
.299  6372 

.299  6581 
.299  6789 
-299  6997 

.299  7204 
.299  7410 
.299  7615 

.299  7819 
.299  8023 
.299  8226 

.299  8428 
.299  8630 
.299  8831 

.299  9031 
.299  9231 
.299  9429 

.299  9627 
.299  9825 
.300  0022 

.300  0217 
.300  0412 
.300  0607 

.300  0801 
.300  0994 
.3001186 

.300  1378 
.300  1569 
.300  1759 

.300  1949 
.300  2137 


Var.  per 
Day. 


+21.6 
21.5 
21.4 

+21.3 
21.2 
21.2 

+21.1 
21.0 
20.0 

+20.9 
20.8 
20.8 

+20.7 
20.6 
20.6 

+20.4 
20.3 
20.2 

+20.2 
20.1 
20.1 

+20.0 
19.9 
19.8 

+19.S 
19.7 
19.6 

+19.5 
19.5 
19.4 

+19.4 
19.3 
19.2 

+194 
19.0 
19.0 

+18.9 
+18.8 
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NEPTUNE,  1916. 


GREENWICH  MEAN  TIME. 


Date. 

AaoeoBion. 

Var.per 
Day. 

Apparent 
Deollnatkm. 

Var.per 
Day. 

Lo^carithm  of 

Distance 
from  Earth. 

Var.per 
Day. 

Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Noon. 

J^Tooii. 

Jfooa. 

Noom. 

Noon. 

NooH. 

Noon. 

Noon, 

Jan.      1 

h    m      8 
8  16  10.61 

8 

-6.JW7 

+19  27  15.0 

+21.00 

1.463  8600 

-  970.9 

1.33 

0.30 

5 

8  15  44.73 

6.577 

19  28  40.4 

21.60 

1.463  5064 

795.8 

1.33 

0.30 

9 

8  15  18.05 

6.753 

19  30    8.3 

22.24 

1.463  2240 

616.1 

1.33 

0.30 

13 

8  14  50.77 

6.880 

19  31  38.1 

22.63 

1.463  0140 

433.0 

1.33 

0.30 

17 

8  14  23.07 

6.963 

19  33    9.1 

22.86 

1.462  8779 

247.7 

1.33 

0.30 

21 

8  13  55.12 

-7U)03 

+19  34  40.8 

+22.96 

1.462  8159 

-    62.1 

1.33 

0.30 

25 

8  13  27.10 

6.908 

19  36  12.6 

22.92 

1.462  8282 

+  123.5 

1.33 

0.30 

39 

8  12  59.19 

6.949 

19  37  44.0 

22.73 

1.462  9147 

309.4 

1.33 

0.30 

Feb.      2 

8  12  31.57 

6.853 

19  39  14.3 

22.41 

1.463  0756 

494.4 

1.33 

0.30 

6 

8  12    4.43 

6.709 

19  40  43.1 

21.95 

1.463  3097 

675.6 

1.33 

0.30 

10 

8  11  37.95 

-6.522 

+19  42    9.7 

+21.32 

1.463  6154 

+  852.0 

1.33 

0.30 

14 

8  11  12.31 

6.290 

19  43  33.5 

20.57 

1.463  9905 

1022.2 

1.33 

0.30 

18 

8  10  47.68 

6.021 

19  44  54.1 

19.72 

1.464  4323 

1185.7 

1.33 

0.30 

22 

8  10  24.19 

5.716 

19  46  11.1 

18.76 

1.464  9382 

1342.9 

1.33 

0.30 

26 

8  10    2.00 

5.374 

19  47  24.0 

17.70 

1.465  5056 

1492.3 

1.32 

0.30 

Mar.      I 

8    9  41.24 

-5.001 

+19  48  32.5 

+16.53 

1.466  1309 

+1633.4 

1.32 

0.30 

5 

8    9  22.04 

4.591 

19  49  36.1 

15.25 

1.466  8111 

1765.4 

1.32 

0.30 

9 

8    9    4.55 

4.150 

19  50  a4.4 

13.89 

1.467  5418 

1886.7 

1.32 

0.30 

13 

8    8  48.87 

3.685 

19  51  27.1 

12.47 

1.468  3189 

1996.3 

1.32 

0.30 

17 

8    8  35.09 

3.201 

19  52  14.1 

10.99 

1.469  1373 

2094.7 

1.31 

0.30 

21 

8    8  23.28 

-2.703 

+19  52  54.9 

+  9.46 

1.469  9932 

+2182.2 

1.31 

0.30 

25 

8    8  13.49 

2.184 

19  53  29.7 

7.88 

1.470  8816 

2259.0 

1.31 

0.30 

29 

8    8    5.83 

1.648 

19  53  58.0 

6.25 

1.471  7989 

2324.5 

1.31 

0.30 

Apr.      2 

8    8    0.32 

1.101 

19  54  19.7 

4.60 

1.472  7396 

2377.9 

1.30 

0.30 

6 

8    7  57.02 

-0.549 

19  54  34.8 

2.92 

1.473  6995 

2418.7 

1.30 

0.30 

10 

8    7  55.93 

+O.006 

+19  54  43.1 

+  1.22 

1.474  6729 

+2446.8 

1.30 

0.30 

14 

8    7  57.07 

0.564 

19  54  44.6 

-0.46 

1.475  6553 

2462.5 

1.29 

0.29 

18 

8    8    0.44 

1.120 

19  54  39.4 

2.15 

1.476  6414 

2467.0 

1.29 

0,29 

22 

8    8    6.02 

1.667 

19  54  27.4 

3.84 

1.477  6276 

2462.1 

1.29 

0.29 

26 

8    8  13.77 

2.211 

19  54    8.7 

5.51 

1.478  6096 

2445.8 

1.28 

0.29 

30 

8    8  23.70 

+2.752 

+19  53  43.3 

-  7.18 

1.479  5827 

+2417.7 

1.28 

0.29 

May      4 

8    8  35.77 

3.281 

19  53  11.3 

8.81 

1.480  5423 

2379.0 

1.28 

0.29 

8 

8    8  49.93 

3.795 

19  52  32.8 

10.42 

1.481  4845 

2329.5 

1.28 

0.29 

12 

8    9    6.11 

4.293 

39  51  47.9 

12.01 

1.482  4045 

2260.5 

1.27 

0.29 

16 

8    9  24.25 

4.773 

19  50  56.8 

13.52 

1.483  2990 

2201.5 

1.27 

0.29 

20 

8    9  44.27 

+5.233 

+19  49  59.8 

-15.00 

1.484  1646 

+2125.2 

1.27 

0.29 

24 

8  10    6.09 

5.675 

19  48  56.9 

16.43 

1.484  9980 

2040.5 

1.27 

0.29 

28 

8  10  29.65 

6.100 

19  47  48.4 

17.82 

1.485  7959 

1947.5 

1.26 

0.29 

June     1 

8  10  54.86 

6.502 

19  46  34.4 

19.16 

1.486  5549 

1845.8 

1.26 

0.29 

5 

8  11  21.63 

6.876 

19  45  15.2 

20.42 

1.487  2716 

1737.^ 

1.26 

0.29 

9 

8  11  49.84 

+7.226 

+19  43  51.1 

-21.61 

1.487  9438 

+1622.2 

1.26 

0.29 

13 

8  12  19.40 

7.546 

19  42  22.4 

22.72 

1.488  5686 

1501.2 

1.26 

0.29 

17 

8  12  50.18 

7.842 

19  40  49.4 

23.77 

1.489  1441 

1376.7 

1.25 

0.29 

21 

8  13  22.10 

8.113 

19  39  12.3 

24.75 

1.489  6685 

1245.6 

1.25 

0.29 

25 

8  13  55.04 

8.854 

19  37  31.5 

25.65 

1.490  1399 

1110.1 

1.25 

0.28 

29 . 
xdy      3  1 

8  14  28.89 

+8.567 

+19  35  47.2 

-26.50 

1 .490  5560 

+  970.1 

1.25 

0.28 

8  15    3.54  1 

+8.761 

+19  33  59.7 

-27.23 

1.490  9155 

+  826.4 

1.25 

0.28 
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NEPTUNE,  1916. 

FOR  GREENWICH  MEAN  NOON. 


Date. 


Heliooeotrio 

Loiudtude, 

Mean  Equinox 

of  Date. 


Var.  per 
Day. 


Reduction 
to  Orbit 


Heliooantrio 
Latitude. 


Var.  per 
Day. 


Locarithmof 
Radius  Vector. 


Var.pv 
Day. 


Apr. 


May 


Jan.         1  121    8  52.6 

11  121  12  29.9 

21  121  16    7.2 

31  121  19  44.5 

FBb.       10  121  23  21.8 

20  121  26  59.1 

Mar.         1  121  30  36.4 

11  121  34  13.7 

21  121  37  51.1 

31  121  41  28.4 

10  121  45    5.7 

20  121  48  43.0 

SO  121  52  20.4 

10  121  55  57.7 

20  121  59  35.1 

30  122    3  12.4 

June        9  122    6  49.8 

19  122  10  27.1 

29  122  14    4.5 

9  122  17  41.8 

19  122  21  19.2 

29  122  24  56.5 

8  122  28  33.9 

18  122  32  11.3 

28  122  35  48.7 

7  122  39  26.0 

17  122  43    3.4 

27  122  46  40.8 

Oct.         7  122  50  18.2 

17  122  53  55.5 

27  122  57  32.9 

Nov.         6  123    1  10.3 

16  123    4  47.7 

26  123    8  25.1 

Dec.        6  123  12    2.5 

16  123  15  39.9 

26  123  19  17.3 

36  123  22  54.7 


July 


Aug. 


Sept. 


It 

21.78 
21.73 
21.78 

21.78 
21.78 
21.78 

21.78 
21.73 
21.73 

21.73 
21.78 
21.78 

21.78 
21.73 
21.73 

21.73 
21.73 
21.73 

21.78 
21.78 
21.74 

21.74 
21.74 
21.74 

21.74 
21.74 
21.74 

21.74 
21.74 
21.74 

21.74 
21.74 
21.74 

21.74 
21.74 
21.74 

21.74 
21.74 


tf 


// 


-16.5 
16.5 
16.4 

-16.3 
16.2 
16.0 

•16.0 
15.9 
15.8 

•15.7 
15.5 
15.4 

-15.4 
15.3 
15.2 

-15.0 
14.9 
14.9 

-14.8 
14.6 
14.5 

-14.5 
14.4 
14.3 

-14.2 
14.0 
13.9 

-13.9 
13.8 
13.6 

-13.5 
13.5 
13.4 

.13.3 
13.1 
13.0 

-12.9 
-12.8 


-0  17  59.3 
0  17  52.7 
0  17  46.1 

-0  17  39.5 
0  17  32.8 
0  17  26.2 

-0  17  19.5 
0  17  12.9 
0  17    6.2 

-0  16  59.6 
0  16  53.0 
0  16  46.4 

-0  16  39.7 
0  16  33.1 
0  16  26.4 

-0  16  19.8 
0  16  13.1 
0  16    6.5 

-0  15  59.8 
0  15  53.2 
0  15  46.5 

-0  15  39.9 
0  15  33.2 
0  15  26.6 

-0  15  19.9 
0  15  13.3 
0  15    6.6 

-0  15  0.0 
0  14  53.3 
0  14  46.7 

-0  14  40.0 
0  14  33.4 
0  14  26.7 

-0  14  20.1 
0  14  13.4 
0  14    6.7 

-0  14    0.0 
-0  13  53.4 


tt 

40.60 
0.60 
0.66 

+0.66 
0.66 
0.66 

+0.60 
0.06 
0.66 

+0.66 
0.66 
0.66 

40.66 
0.66 
0.66 

+0.66 
0.66 
0.66 

+0.66 
0.66 
0.66 

+0.66 
0.66 
0.66 

+0.66 
0.66 
0.66 

40.66 
0.66 
0.66 

40.66 
0.66 
0.67 

40.67 
0.67 
0.67 

40.67 
40.67 


.477  2821 
.477  2868 
.477  2916 

.477  2963 
.477  3011 
.477  3058 

.477  3106 
.477  3153 
.477  3201 

.477  3248 
.477  3296 
.477  3344 

.477  3392 
.477  3440 
.477  3488 

.477  3536 
.477  3584 
.477  3632 

.477  3681 
.477  3729 
.477  3777 

.477  3825 
.477  3873 
.477  3921 

.477  3970 
.477  4018 
.477  4066 

.477  4114 
.477  4163 
.477  4211 

.477  4259 
.477  4307 
.477  4356 

.477  4404 
.477  4453 
.477  4501 

.477  4550 
.477  4598 


+4.8 
4.8 
4.8 

+4.8 
4.8 
4.8 

+4.8 
4.8 
4.8 

+4.8 
4.8 
4.8 

+4.8 
4.8 
4.8 

+4.8 
4.8 
4.8 

+4.8 
4.8 
4.8 

+4.8 
4.8 
4.8 

+4.8 
4.8 
4.8 

+4J 
4.8 
4.8 

+4J 
4.8 
4.8 

+4.8 
4.8 
4.8 

+4.8 
+4.8 
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200     FORMULA  FOR  THE  REDUCTION  OF  STARS,  1916. 


The  constants  of  precession,  nutation  and  aberration  adopted  by  the  Ckm^ 
firence  Internationale  des  EUnlea  Fondamentales  which  met  in  Pans  in  May, 
1896,  are  given  on  page  xviii,  and  together  with  the  notation  of  Bessel  are 
used  in  the  formulae  which  follow. 


BESSELIAN  STAR-NUMBERS. 


Terms  of  Lang  Period. 
A=v-  0.342  20  sin  JJ 
-f  0.004  15  sin  2  JJ 

-  0.025  26  sin  2  L 

-f  0.002  51  sin  (L-r) 

-  0.000  99  sin  (3  L-r) 
-f  0.000  42  sin  (L+F) 
-f  O.Q00  25sin(2L-JJ) 


Terms 
-0.004 
+0.000 
+0.001 
-0.000 
-0.000 
+0.000 
+0.000 


// 


// 


-0.088 
-0.018 
-0.011 
+0.005 


5=  -  9.210  cos  JJ 

+  0.090  cos  2  JJ 

-  0.552  cos  2  L 

-  0.022  cos  (3  L-r) 
+  0.009  cos  (L+r) 
+  0.007  cos  (2  L- JJ) 

C=  -20.4700  cos  00  cos  0 

2)=  -20.4700  sin  0 

JS;=  -  0.0417  sin  JJ +0^^0005  sin  2  JJ -0^^0031  sin  2  L 

Bessel's  Star-Constants. 


of  Short  Period. 
05  sin  2  (C 

23  8in(C+r') 
34sin(C-r') 
68  sin  (2  (C -ft) 
52  sin  (3  (C -O 
30  8in(C-2L+r') 
12  8in2((C-L) 

cos  2  C 

cos  (2  c  -a) 

cos  (3  c  -r') 

cos  ( C  +1^) 


o 


a''=20''.0455  cos  a^ 

y=  —sin  a„ 

<^=tan  09  COB  ^0  —sin  a^  sin  d^ 

(^=cos  a„  sin  6^ 


a=3-.072  63+l".336  37  sin  a„  tan  S 
6=^  cos  a^  tan  S 
c= A  cos  a^  sec  d, 
cf=^  sin  a^  sec  6 

Formtdscfor  Reduction  to  Apparent  Position. 

a=ao+r/i+^a+B6+Cc+Z)(f+TV^      (in  time) 
6=:S,+rM'-\-Aa'-{-By+Cc'+Dd'  (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

/+/=  +  46'^0895  A-\-E       (in  arc) 
=  +  3-.07263^+tV-E   (in  time) 
f=-  0V0124  8in2  C +0'.0041  sin  (C -r^)+0«.0007  sin  (C+r') 
-  0V0021  sin  (2  C  -  Ji)-0-.0016  sin  (3  C  -P") 
+  0».0009  sin  (C  -2  L+r')+0«.0004  sin  2  (C  -L) 
g  sin  G—B  h  sin  II—C  i=C  tan  « 

^  cos  (?=20'^0455  u4  A  cos  n=D 

Formulas  for  Reduction  to  Apparent  Position. 

«=«o+/+/+«7«+tV  9  sin  (^4-aJ  tan  ^o+ A  ^  sin  (H+a^)  sec  (J^      (in  time) 
S=6^-\-T/i^+g  cos  (G+«o)-|-^  cos  (If+ao)  sin  d^+i  cos  ^^  (in  arc) 

In  the  above  formulae, 

r  denotes  the  time  reckoned  in  units  of  one  year,  from  the  beginning  of  the 
Besselian  fictitious  year  (1916,  January  0**.975,  Washington  mean 
time), 
the  star's  mean  R.  A.  and  Decl.  at  the  beginning  of  the  fictitious  year, 
the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
the  annual  proper  motion  in  right  ascension  and  declination, 

(p,  the  Sun's  true  longitude,  \  w,  the  obliquity  of  the  ecliptic. 


a 


o> 


L,  the  Sun's  mean  longitude, 
Qj  the  longitude  of  the  Moon's 
ascending  node, 


I\  the  long,  of  the  Sun's  perigee, 
i^',  the  long,  of  the  Moon's  pengee, 
1 ,  thQ  Moon's  mean  longitude. 
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The  independent  star-numbers  are  more  convenient  than  Bessel's,  when 
only  one  or  two  apparent  positions  of  a  star  are  required,  or  when  Bessel's 
star-constants  are  not  known  with  sufficient  accuracy.  ^ 

In  usine  the  star-constants  of  the  British  Assodoiion  Caialoguej^  a,  I,  c,  d, 
a',  h',  e'j  dy  with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be 
computed  are  Acy  Bd,  Ca,  Dhy—Ae', —Bd',  —  (7a',  —  Db'. 

In  the  computation  of  the  Besselian  star-numbers  given  for  Washington 
mean  midnight  of  each  day  of  the  year,  on  pages  202-205,  the  short-period 
terms — that  is,  the  terms  mvolving  the  Moon's  mean  longitude — have  been 
included. 

In  the  computation  of  the  independent  star-numbers,  pa^es  206-213,  the 
short-period  terms  have  been  included  in  the  two  columns  headed  O  and  Log  g. 
The  quantities/ and /'  give  separately  the  effect  of  the  long-period  and  short- 
period  terms.  /'  diners  but  slightly  from  the  quantity  —0  .1866  sin  2  C  -h 
0".O622  sin  ( C  —  -T'^  given  on  page  37  of  the  Prochs-Verhaux  of  the  Paris  Con- 
ference of  1896,  which  quantity  that  conference  decided  should  be  omitted  in 
the  reduction  of  stars  from  mean  to  apparent  place. 

In  computing  the  ephemerides  of  the  circumpolar  stars  in  this  volume, 
all  short-p^nod  terms  have  been  included.  The  quantitv/',  which  was  omitted 
from  the  ephemerides  of  the  circumpolar  stars  given  in  tne  American  Ephemeris 
and  Nautical  Almanac  for  the  years  1900  to  1915,  inclusive,  is  now  included  in 
these  ephemerides  in  accordance  with  the  decision  of  the  Congris  International 
des  SpfUmerides  Astronomiquea  held  at  Paris  in  October,  1911.  See  page  43 
of  Prods-  Verbaux  of  that  Congress. 

In  the  computation  of  the  ephemerides  of  the  ten-day  stars,  no  short-}>eriod 
terms  have  been  included.  These  terms  attain  two  maxima  and  two  minima 
during  the  tropical  month.  At  maximum  and  minimum  they  may  amoimt  in 
right  ascension  to  ±0".008  tan  #,  and  in  declination  to  ±0'M3.  For  com- 
puting the  effect  of  these  terms  for  the  correction  of  the  positions  of  stars  inter- 
polate from  the  ten-day  ephemerides,  the  following  formulaB  may  be  used,  in 
which  ^a  and  ^^  denote  the  effect  of  the  short-period  terms  in  right  ascension 
and  declination,  respectively,  and  #"^  and  <J"a7,  the  sum  of  the  short-period 
terms  of  the  nutation  in  longitude  and  obliquity: 

The  values  of  S^tf)  and  of  S^'co  for  Washington  mean  midnight  are  given  for 
each  day  of  the  year  on  pages  215-216,  and  have  been  computed  as  follows: 

in  which  -4,  and  B^  are  the  sums  of  the  short-period  terms  given  in  the  expres- 
sions for  A  and  B  on  page  200. 

The  quantities  D^^r,  D^^a^  Df^j  and  Dg^S  are  given  for  each  ten-day  star 
on  pages  316-513,  and  have  been  computed  by  means  of  the  following  formulse: 

^^^■"•^  (cos  io  +  am  a  tan  ^  sin  cji)        J)oo^'=  —  t^  cos  a  tan  S 
DiffS^coa  a  sin  o>  Z>^<y=sin  a 

In  the  Star  List  of  the  American  Ephemeris  for  the  years  1910  and  1911 
and  in  the  American  Ephemeris  and  Nautical  Almanac  for  the  years  1912  to 
1915,  inclusive,  the  value  used  for  the  derivative  of  the  right  ascension  with 
reference  to  ^  was 

^'^«  =  T^  sin  a  tan  6  sin  co 

and  the  addition  of  the  term  t^  cos  o?  is  made  in  accordance  with  the  above- 
mentioned  decision  of  the  Congres  International  des  ijphemerides  Astronomiques 
of  1911  with  reference  to  the  quantity/'. 
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FOR  WASHINGTON  MEAN  MIDNIQHT. 


Solar  Day. 
(Bid.  Hr.) 

Logil. 

VogB. 

LogC. 

Logi). 

Solar  Day. 
(8id.Hr.) 

Logil. 

Log£. 

LogC. 

LogD. 

Jan. 

0 

+9.41507 

-0.7284 

-0.48985 

+1.30516 

Feb.  15 

+9.62468 

-0.7601 

-1.19336 

+1.05e24 

1 

9.42344 

0.7247 

0.53382 

1.30380 

16 

9.62787 

0.7637 

1.19838 

1.04458 

2 

9.43318 

0.7222 

0.57362 

1.30230 

17 

9.63034 

0.7676 

1.20321 

1.03247 

3 

9.44352 

0.7217 

0.60995 

1.30065 

18 

9.63202 

0.7711 

1.20785 

1.01988 

4 

9.45345 

0.7233 

0.64335 

1.29886 

h     1« 

9.63297 

0.7738 

1.21230 

1.00678 

h 

5 

+9.46216 

-0.7267 

-0.67423 

+1.29693 

(10.0)  20 

+9.63348 

-0.7753 

-1.21658 

+0.99314 

(7.0) 

6 

9.46916 

0.7311 

0.70294 

1.29485 

21 

9.63391 

0.7752 

1.22068 

0.97893 

7 

9.47426 

0.7354 

0.72973 

1.29262 

22 

9.63477 

0.7736 

1.22460 

0.96410 

8 

9.47776 

0.7387 

0.75483 

1.29024 

23 

9.63641 

0.7710 

1.22836 

0.94861 

0 

9.48028 

0.7404 

0.77842 

1.28771 

24 

9.63911 

0.7680 

1.23195 

0.93242 

10 

+9.48256 

-0.7403 

-0.80067 

+1.28502 

25 

+9.64282 

-0.7654 

-1.23538 

+0.91647 

11 

9.48522 

0.7387 

0.82170 

1.28218 

26 

9.64733 

0.7642 

1.23865 

0.89770 

12 

9.48875 

0.7362 

0.84162 

1.27919 

27 

9.65206 

0.7648 

1.24176 

0.87904 

13 

9.49331 

0.7333 

0.86054 

1.27604 

28 

9.65653 

0.7672 

1.24471 

0.85941 

14 

9.49885 

0.7307 

0.87853 

1.27272 

29 

9.66018 

0.7709 

1.24751 

0.83872 

15 

+9.50509 

-0.7291 

-0.89566 

+1.26924 

Mar.     1 

+9.66275 

-0.7751 

-1.26016 

+0.81686 

16 

9.51171 

0.7287 

0.91202 

1.26560 

2 

9.66424 

0.7788 

1.26265 

0.79372 

17 

9.51833 

0.7296 

0.92764 

1.26179 

3 

9.66486 

0.7813 

1.25500 

0.76915 

18 

9.52461 

0.7318 

0.94259 

1.25781 

4 

9.66503 

0.7822 

1.25720 

0.74297 

19 

9.53026 

0.7351 

0.95690 

1.25365 

h      ^ 

9.66525 

0.7814 

1.25926 

0.71498 

h 

20 

+9.53504 

-0.7390 

-0.97063 

+1.24932 

(11.0)   6 

+9.66587 

-0.7793 

-1.26118 

+0.68495 

(8.0) 

21 

9.53881 

0.7430 

0.98379 

1.24480 

7 

9.66718 

0.7764 

1.26296 

0.65256 

22 

9.54157 

0.7466 

0.99644 

1.24010 

8 

9.66923 

0.7733 

1.26459 

0.61743 

23 

9.54353 

0.7493 

1.00859 

1.23521 

9 

9.67187 

0.7708 

1.26609 

O.67909 

24 

9.54507 

0.7504 

1.02028 

1.23013 

10 

9.67496 

0.7691 

1.26745 

0.53692 

25 

+9.54669 

-0.7500 

-1.03152 

+1.22485 

11 

+9.67823 

-0.7685 

-1.26867 

+0.49009 

26 

9.54900 

0.7480 

1.04235 

1.21937 

12 

9.68140 

0.7691 

1.26976 

0.43748 

27 

9.55247 

0.7452 

1.05278 

1.21368 

13 

9.68431 

0.7707 

1.27071 

0.37750 

28 

9.55725 

0.7424 

1.06282 

1.20777 

14 

9.68676 

0.7730 

1.27153 

0.30777 

29 

9.56318 

0.7405 

1.07251 

1.20165 

15 

9.68864 

0.7757 

1.27222 

0.22457 

30 

+9.56984 

-0.7403 

-1.08185 

+1.19530 

16 

+9.68989 

-0.7782 

-1.27277 

+0.12146 

31 

9.57655 

0.7420 

1.09086 

1.18872 

17 

9.69052 

0.7801 

1.27319 

9.98590 

Feb. 

1 

9.58263 

0.7456 

1.09955 

1.18190 

18 

9.69071 

0.7809 

1.27348 

9.78771 

2 

9.58751 

0.7503 

1.10793 

1.17484 

19 

9.69078 

0.7802 

1.27364 

+9.41272 

3 

9.59102 

0.7552 

1.11601 

1.16753 

20 

9.69108 

0.7779 

1.27368 

-8.98189 

h 

4 

+9.59327 

-0.7594 

-1.12382 

+1.15995 

h     21 

+9.69197 

-0.7744 

-1.27368 

-9.65348 

(9.0) 

5 

9.59460 

0.7622 

1.13134 

1.15210 

(18.0)  22 

9.69375 

0.7703 

1.27334 

9.90642 

6 

9.59553 

0.7632 

1.13861 

1.14397 

23 

9.69648 

0.7663 

1.27298 

0.06368 

7 

9.59667 

0.7627 

1.14562 

1.13556 

24 

9.70002 

0.7634 

1.27249 

0.17927 

8 

9.59838 

0.7609 

1.15238 

1.12684 

25 

9.70396 

0.7621 

1.27187 

0.27032 

9 

+9.60083 

-0.7586 

-1.15890 

+1.11781 

26 

+9.70779 

-0.7626 

-1.27112 

-0.34542 

10 

9.60408 

0.7564 

1.16519 

1.10845 

27 

9.71107 

0.7647 

1.27024 

0.40928 

11 

9.60799 

0.7549 

1.17125 

1.09875 

28 

9.71347 

0.7676 

1.26923 

O.46480 

12 

9.61229 

0.7544 

1.17709 

1.08870 

29 

9.71488 

0.7703 

1.26808 

0.61S89 

13 

9.61670 

0.7552 

1.18272 

1.07827 

30 

9.71548 

0.7720 

1.26681 

0.66785 

14 

+9.62090 

-0.7571 

-1.18814 

+1.06746 

31 

+9.71559 

-0.7722 

-1.26540 

-0.69762 

15 

+9.62468 

-0.7601 

-1.19336 

+1.05624 

Apr.     1 

+9.71562 

-0.7706 

-1.26386 

-0.63392 

£-+0"XI8-+0".008 
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FOR  WASHINGTON  MEAN  MIDNIQHT. 


olarDfty. 
nd.Hr.) 

Logil. 

Log^. 

Log  C. 

Logi). 

Solar  Day. 
(Sid.  Hr.) 

Logil. 

Log£. 

Log  C, 

LogD. 

k]ir.   1 

+9.71562 

-0.7706 

-1.26386 

-0.63392 

May  17 

+9.80422 

-0.6711 

-1.01070 

-1.23432 

2 

9.71598 

0.7675 

1.26218 

0.66729 

18 

9.80801 

0.6667 

0.99930 

1.23899 

3 

9.71694 

0.7634 

1.26037 

0.69813 

19 

9.81196 

0.6646 

0.98746 

1.24348 

4 

9.71857 

0.7588 

1.25843 

0.72679 

20 

9.81573 

0.6649 

0.97517 

1.24780 

h   ^ 

9.72086 

0.7546 

1.25635 

0.75354 

h  21 

9.81894 

0.6668 

0.96241 

1.25196 

JI.O)  6 

+9.72360 

-0.7512 

-1.25413 

-0.77860 

(16.0)  22 

+9.82138 

-0.6695 

-0.94913 

-1.25595 

7 

9.72661 

0.7489 

1.25178 

0.80215 

23 

9.82307 

0.6717 

0.93531 

1.25979 

8 

9.72960 

0.7479 

1.24928 

0.82436 

24 

9.82416 

0.6725 

0.92092 

1.26347 

9 

9.73240 

0.7480 

1.24664 

0.84536 

25 

9.82494 

0.6713 

0.90591 

1.26700 

10 

9.78485 

0.7490 

1.24386 

0.86525 

26 

9.82581 

0.6679 

0.89024 

1.27038 

U 

+9.73680 

-0.7504 

-1.24094 

-0.88414 

27 

+9.82699 

-0.6628 

-0.87386 

-1.27361 

12 

9.73824 

0.7519 

1.23787 

0.90210 

28 

9.82871 

0.6568 

0.85672 

1.27670 

13 

9.73917 

0.7528 

1.23465 

0.91922 

29 

9.83100 

0.6507 

0.83875 

1.27964 

14 

9.73971 

0.7529 

1.23128 

0.93555 

30 

9.83373 

0.6453 

0.81989 

1.28244 

15 

9.74002 

0.7514 

1.22776 

0.95118 

31 

9.83678 

0.6414 

0.80005 

1.28510 

16 

+9.74046 

-0.7484 

-1.22409 

-0.96612 

June  1 

+9.83994 

-0.6390 

-0.77914 

-1.28762 

17 

9.74140 

0.7438 

1.22026 

0.98043 

2 

9.84302 

0.6383 

0.75704 

1.29001 

18 

9.74306 

0.7384 

1.21627 

0.99416 

3 

9.84586 

0.6391 

0.73364 

1.29226 

19 

9.74559 

0.7328 

1.21212 

1.00734 

4 

9.84838 

0.6409 

0.70880 

1.29438 

11  20 

9.74890 

0.7280 

1.20780 

1.02000 

h   5 

9.85047 

0.6431 

0.68231 

1.29637 

110)  21 

+9.75271 

-0.7248 

-1.20332 

-1.03217 

(17.0)  6 

+9.85215 

-0.6452 

-0.65399 

-1.29823 

22 

9.75656 

0.7236 

1.19866 

1.04389 

7 

9.85345 

0.6464 

0.62358 

1.29996 

23 

9.76007 

0.7243 

1.19383 

1.05517 

8 

9.85449 

0.6463 

0.59075 

1.30156 

24 

9.76286 

0.7262 

1.18882 

1.06604 

9 

9.85546 

0.6444 

0.55512 

1.30303 

25 

9.76477 

0.7284 

1.18363 

1.07651 

10 

9.85663 

0.6406 

0.51618 

1.30438 

26 

+9.76588 

-0.7298 

-1.17825 

-1.08661 

11 

+9.85825 

-0.6353 

-0.47328 

-1.30560 

27 

9.76646 

0.7297 

1.17268 

1.09636 

12 

9.86048 

0.6292 

0.42555 

1.30670 

28 

9.76684 

0.7277 

1.16691 

1.10576 

13 

9.86336 

0.6235 

0.37180 

1.30768 

29 

9.76744 

0.7239 

1.16094 

1.11484 

14 

9.86678 

0.6192 

0.31033 

1.30853 

30 

9.76851 

0.7187 

1.15476 

1.12361 

15 

9.87050 

0.6172 

0.23857 

1.30926 

by  1 

+9.77018 

-0.7130 

-1.14838 

-1.13208 

16 

+9.87415 

-0.6179 

-0.15242 

-1.30987 

2 

9.77251 

0.7073 

1.14177 

1.14026 

17 

9.87741 

0.6209 

0.04470 

1.31036 

8 

9.77531 

0.7024 

1.13494 

1.14816 

18 

9.88005 

0.6252 

9.90099 

1.31073 

4 

9.77840 

0.6988 

1.12787 

1.15579 

19 

9.88196 

0.6293 

9.68454 

1.31098 

h   5 

9.78156 

0.6966 

1.12057 

1.16317 

h  20 

9.88331 

0.6322 

-9.23315 

1.31110 

Li.O)  6 

+9.78458 

-0.6958 

-1.11302 

-1.17030 

(18.0)  21 

+9.88427 

-0.6330 

+9.15095 

-1.31111 

7 

9.78732 

0.6960 

1.10521 

1.17719 

22 

9.88513 

0.6315 

9.65721 

1.31099 

8 

9.78963 

0.6970 

1.09714 

1.18384 

23 

9.88621 

0.6280 

9.88458 

1.31076 

9 

9.79149 

0.6982 

1.08879 

1.19027 

24 

9.88767 

0.6232 

0.03296 

1.31040 

10 

9.79290 

0.6991 

1.08016 

1.19648 

25 

9.88964 

0.6180 

0.14326 

1.30992 

11 

+9.79393 

-0.6991 

-1.07124 

-1.20248 

26 

+9.89202 

-0.6134 

+0.23105 

-1.30933 

12 

9.79472 

0.6977 

1.06200 

1.20827 

27 

9.89469 

0.6102 

0.30393 

1.30861 

13 

9.79555 

0.6945 

1.05245 

1.21386 

28 

9.89754 

0.6088 

0.36622 

1.30777 

14 

9.79670 

0.6897 

1.04256 

1.21926 

29 

9.90032 

0.6093 

0.42058 

1.30680 

15 

9.79848 

0.6836 

1.03231 

1.22446 

30 

9.90293 

0.6114 

0.46877 

1.30572 

16 

+9.80098 

-0.6770 

-1.02170 

-1.22948 

July  1 

+9.90530 

-0.6146 

+0.51204 

-1.30451 

17 

+9.80422 

-0.6711 

-1.01070 

-1.23432 

2 

+9.90724 

-0.6185 

+0.55127 

-1.30318 

+0".03-+0».002 
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Solar  Day. 
(Sid.  Hr.) 

Logil. 

hogB. 

hogC. 

LogD. 

Solar  Day. 
(Sid.  Hr.) 

Logil. 

LogB. 

hogC, 

LogD. 

July      1 

+9.90530 

-0.6146 

+0.61204 

-1.30451 

Aug.   16 

+9.97610 

-0.6599 

+1.18134 

-1.08090 

2 

9.90724 

0.6185 

0.55127 

1.30318 

17 

9.97665 

0.6576 

1.18666 

1.07070 

3 

9.90881 

0.6224 

0.58714 

1.30172 

18 

9.97754 

0.6542 

1.19169 

1.06013 

4 

9.91003 

0.6256 

0.62016 

1.30014 

19 

9.97880 

0.6509 

1.19646 

1.04917 

h      5 

9.91097 

0.6276 

0.65073 

1.29843 

h    20 

9.98038 

0.6484 

1.20113 

1.03779 

(19.0)    6 

+9.91180 

-0.6278 

+0.67917 

-1.29659 

(88.0)  21 

+9.98214 

-0.6473 

+1.20666 

-1.02597 

7 

9.91268 

0.6260 

0.70575 

1.29462 

22 

9.98394 

0.6479 

1.21000 

1.01369 

8 

9.91387 

0.6226 

0.73069 

1.29253 

23 

9.98565 

0.6500 

1.21418 

1.00092 

9 

9.91554 

0.6182 

0.75415 

1.29030 

24 

9.98717 

0.6534 

1.21821 

0.98763 

10 

9.91775 

0.6136 

0.77630 

1.28795 

25 

9.98843 

0.6675 

1.^2208 

0.97379 

11 

+9.92052 

-0.6103 

+0.79726 

-1.28546 

26 

+9.98938 

-0.6619 

+1.22579 

-0.95935 

12 

9.92362 

0.6090 

0.81713 

1.28283 

27 

9.99000 

0.6659 

1.22935 

0.94428 

13 

9.92677 

0.6105 

0.83603 

1.28006 

28 

9.99038 

0.6690 

1.23277 

0.92854 

14 

9.92969 

0.6144 

0.85402 

1.27716 

29 

9.99056 

0.6706 

1.23603 

0.91207 

15 

9.93212 

0.6199 

0.87118 

1.27412 

30 

9.99069 

0.6706 

1.23915 

0.89481 

16 

+9.93395 

-0.6258 

+0.88758 

-1.27093 

31 

+9.99093 

-0.6688 

+1.24212 

-0.87670 

17 

9.93518 

0.6307 

0.90326 

1.26760 

Sept.     1 

9.99144 

0.6657 

1.24496 

0.85767 

18 

9.93602 

0.6337 

0.91829 

1.26412 

2 

9.99238 

0.6618 

1.24766 

0.83762 

19 

9.93666 

0.6343 

0.93270 

1.26048 

3 

9.99378 

0.6581 

1.25020 

0.81646 

h    20 

9.93741 

0.6328 

0.94653 

1.25670 

h       4 

9.99554 

0.6557 

1.25261 

0.79408 

(80.0)  21 

+9.93843 

-0.6297 

+0.95982 

-1.25276 

(88.0)    5 

+9.99756 

-0.6553 

+1.26489 

-0.77034 

22 

9.93985 

0.6259 

0.97261 

1.24866 

6 

9.99952 

0.6572 

1.25704 

0.74509 

23 

9.94168 

0.6224 

0.98491 

1.24440 

7 

0.00124 

0.6610 

1.25005 

0.71813 

24 

9.94382 

0.6201 

0.99676 

1.23998 

8 

0.00254 

0.6658 

1.26092 

0.68924 

25 

9.94610 

0.6195 

1.00819 

1.23538 

9 

0.00334 

0.6705 

1.26267 

0.66815 

26 

+9.94839 

-0.6206 

+1.01920 

-1.23061 

10 

+0.00370 

-0.6739 

+1.26429 

-0.62450 

27 

9.95055 

0.6234 

1.02983 

1.22567 

11 

0.00380 

0.6753 

1.26677 

0.58786 

28 

9.95246 

0.6275 

1.04008 

1.22055 

12 

0.00384 

0.6744 

1.26713 

0.64769 

29 

9.95407 

0.6322 

1.04999 

1.21524 

13 

0.00404 

0.6716 

1.26836 

0.60326 

30 

9.95535 

0.6371 

1.05955 

1.20974 

14 

0.00457 

0.6675 

1.26946 

0.45359 

31 

+9.95628 

-0.6414 

+1.06880 

-1.20405 

15 

+0.00546 

-0.6630 

+1.27043 

-0.39731 

Aug.     1 

9.95694 

0.6447 

1.07773 

1.19815 

16 

0.00668 

0.6591 

1.27127 

0.33245 

2 

9.95740 

0.6463 

1.08637 

1.19206 

17 

0.00812 

0.6563 

1.27199 

0.25597 

3 

9.95787 

0.6461 

1.09472 

1.18575 

18 

0.00966 

0.6551 

1.27258 

0.16287 

4 

9.95853 

0.6442 

1.10280 

1.17922 

h      ^^ 

0.01114 

0.6555 

1.27304 

0.04394 

h      5 

+9.95956 

-0.6410 

+1.11061 

-1.17247 

(0.0)    20 

+0.01247 

-0.6572 

+1.27338 

-9.87931 

(81.0)   6 

9.96105 

0.6374 

1.11817 

1.16548 

21 

0.01355 

0.6598 

1.27359 

9.61060 

7 

9.96304 

0.6345 

1.12548 

1.15826 

22 

0.01438 

0.6627 

1.27368 

-8.76340 

8 

9.96542 

0.6333 

1.13255 

1.15079 

23 

0.01493 

0.6654 

1.27364 

+9.46563 

9 

9.96793 

0.6345 

1.13939 

1.14306 

24 

0.01522 

0.6674 

1.27347 

9.80775 

10 

+9.97034 

-0.6380 

+1.14601 

-1.13507 

25 

+0.01533 

-0.6682 

+1.27317 

+9.99676 

11 

9.97239 

0.6434 

1.15240 

1.12680 

26 

0.01536 

0.6672 

1.27274 

0.12800 

12 

9.97390 

0.6494 

1.15859 

1.11825 

27 

0.01545 

0.6645 

1.27219 

0.22858 

13 

9.97490 

0.6548 

1.16457 

1.10939 

28 

0.01577 

0.6602 

1.27151 

0.31013 

14 

9.97545 

0.6587 

1.17036 

1.10022 

29 

0.01645 

0.6549 

1.27070 

0.37869 

15 

+9.97577 

-0.6604 

+1.17594 

-1.09073 

30 

+0.01754 

-0.6494 

+1.26976 

+0.43780 

16 

+9.97610 

-0.6599 

+1.18134 

-1.08090 

Oct.      1 

+0.01906 

-0.6448 

+1.26868 

+0.48974 
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Solar  DftT. 
<Sid.  Hr.) 

Logil. 

JjokB. 

LogC. 

Logi). 

Solar  Dfty. 
(Sid.  Hr.) 

Logil. 

LogB. 

Log  C. 

LogD. 

Oct.      1 

+0.01906 

-0.6448 

+1.26868 

+0.48974 

Nov.  16 

+0.06732 

-0.5398 

+1.03719 

+1.22203 

2 

0.02083 

0.6420 

1.26748 

0.53603 

17 

0.06813 

0.5406 

1.02625 

1.22738 

3 

0.02267 

0.6415 

1.26614 

0.57776 

18 

J.06876 

0.5404 

1.01488 

1.23253 

h        4 

0.02436 

0.6432 

1.26466 

0.61573 

h      19 

0.06927 

0.5384 

1.00306 

1.23749 

(1.0)     5 

0.02570 

0.6463 

1.26306 

0.65054 

(4.0)    20 

0.06979 

0.5343 

0.99076 

1.24226 

6 

+0.02657 

-0.6497 

+1.26132 

+0.68266 

21 

+0.07042 

-0.5279 

+0.97793 

+1.24685 

7 

0.02702 

0.6521 

1.25944 

0.71247 

22 

0.07131 

0.5198 

0.96463 

1.25126 

8 

0.02718 

0.6526 

1.25742 

0.74025 

23 

0.07257 

0.5106 

0.95074 

1.25549 

9 

0.02721 

0.6509 

1.25526 

0.76625 

24 

0.07422 

0.5017 

0.93623 

1.25955 

10 

0.02734 

0.6468 

1.25296 

0.79068 

25 

0.07616 

0.4946 

0.92108 

1.26343 

11 

+0.02778 

-0.6411 

+1.25051 

+0.81369 

26 

+0.07832 

-0.4903 

+0.90524 

+1.26715 

12 

0.02855 

0.6347 

1.24792 

0.83544 

27 

0.08046 

0.4894 

0.88865 

1.27071 

13 

0.02969 

0.6284 

1.24518 

0.85604 

28 

0.08238 

0.4915 

0.87125 

1.27410 

14 

0.03111 

0.6232 

1.24230 

0.87559 

29 

0.08395 

0.4952 

0.85298 

1.27734 

15 

0.03265 

0.6197 

1.23926 

0.89418 

30 

0.08511 

0.4989 

0.83376 

1.28041 

16 

+0.03421 

-0.6179 

+1.23606 

+0.91190 

Dec.     1 

f0.08590 

-0.5010 

+0.81350 

+1.28333 

17 

C. 03563 

0.6177 

1.23271 

0.92881 

2 

0.08646 

0.5003 

0.79210 

1.28609 

18 

0.03685 

0.6186 

1.22920 

0.94497 

3 

0.08699 

0.4963 

0.76945 

1.28870 

19 

0.03783 

0.6201 

1.22552 

0.96044 

h        4 

0.08768 

0.4894 

0.74540 

1.29117 

h       20 

0.03856 

0.6216 

1.22168 

0.97525 

(5.0)      5 

0.08863 

0.4806 

0.71979 

1.29348 

;«.o)  21 

+0.03906 

-0.6224 

+1.21767 

+0.98946 

6 

+0.08996 

-0.4713 

+0.69242 

+1.29564 

22 

0.03935 

0.6220 

1.21349 

1.00310 

7 

0.09155 

0.4630 

0.66306 

1.29766 

23 

0.03957 

0.6200 

1.20913 

1.01620 

8 

0.09333 

0.4567 

0.63141 

1.29954 

24 

0.03981 

0.6161 

1.20460 

1.02880 

9 

0.09520 

0.4532 

0.59712 

1.30127 

25 

0.04025 

0.6103 

1.19988 

1.04002 

10 

0.09702 

0.4525 

0.55973 

1.30286 

26 

+0.04098 

-0.6031 

+1.19497 

+1.05260 

11 

+0.09870 

-0.4540 

+0.51866 

+1.30430 

27 

0.04212 

0.5954 

1.18987 

1.06384 

12 

0.10017 

0.4570 

0.47312 

1.30561 

28 

0.04367 

0.5883 

1.18457 

1.07468 

13 

0.10139 

0.4605 

0.42208 

1.30677 

29 

0.04552 

0.5829 

1.17906 

1.08513 

14 

0.10240 

0.4638 

0.36406 

1.30780 

90 

0.04751 

0.5800 

1.17336 

1.09521 

15 

0.10322 

0.4659 

0.29690 

1.30869 

31 

+0.04940 

-0.5797 

+1.16744 

+1.10493 

16 

+0.10388 

-0.4663 

+0.21722 

+1.30944 

Nov.     1 

0.05101 

0.5815 

1.16130 

1.11432 

17 

0.10451 

0.4643 

0.11938 

1.31005 

2 

0.05222 

0.5842 

1.15493 

1.12338 

18 

0.10520 

0.4599 

9.99266 

1.31052 

3 

0.05299 

0.5863 

1.14834 

1.13213 

19 

0.10608 

0.4532 

9.81273 

1.31086 

h        ^ 

0.05344 

0.5866 

1.14150 

1.14058 

h      20 

0.10726 

0.4452 

+9.49960 

1.31106 

(S.0)     5 

+0.05372 

-0.5844 

+1.13441 

+1.14874 

(6.0)    21 

+0.10879 

-0.4371 

-8.25547 

+1.31112 

6 

0.05406 

0.5795 

1.12707 

1.15662 

22 

0.11063 

0.4306 

9.54657 

1.31104 

7 

0.05461 

0.6723 

1.11947 

1.16424 

23 

0.11272 

0.4271 

9.83630 

1.31083 

8 

0.05551 

0.5638 

1.11159 

1.17160 

24 

0.11483 

0.4275 

0.00848 

1.31048 

9 

0.05676 

0.5552 

1.10342 

1.17870 

25 

0.11681 

0.4315 

0.13135 

1.30999 

10 

+0.05830 

-0.5477 

+1.09495 

+1.18556 

26 

+0.11851 

-0.4380 

-0.22691 

+1.30936 

11 

0.06002 

0.5420 

1.08618 

1.19219 

27 

0.11982 

0.4453 

0.30508 

1.30859 

12 

0.06179 

0.5385 

1.07709 

1.19859 

28 

0.12074 

0.4511 

0.37118 

1.30769 

13 

0.06346 

0.5370 

1.06766 

1.20477 

29 

0.12141 

0.4542 

0.42842 

1.30664 

14 

0.06497 

0.5372 

1.05787 

1.21073 

30 

0.12197 

0.4537 

0.47885 

1.30546 

15 

+0.06626 

-0.5384 

+1.04772 

+1.21648 

31 

+0.12259 

-0.4498 

-0.52391 

+1.30413 

16 

+0.06732 

-0.5398 

+1.03719 

+1.22203 

32 

+0.12342 

-0.4435 

-0.56460 

+1.30267 

^-+O".04*.+O'.002 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 

r 

f 

/' 

G 

H 

Log^. 

Log  A. 

i 

(Sidereal 
Hour.) 

In 
Time. 

In 
Time. 

In 
Arc. 

In 
Time. 

In 
Arc. 

In 
Time. 

Logi 

y 

s 

s 

•     / 

h     m 

•     / 

h     m 

ft 

Apr.      1 

0.2506 

+1.600 

-0.002 

330  28.8 

22    1.9 

256  48.3 

17    7.2 

1.07803 

1.27548 

-7.96 

-0.9011 

2 

0.2533 

1.607 

0.007 

33040.7 

22   2.7 

25544.4 

17   3.0 

1.07754 

1.27577 

7.93 

0.8994 

3 

0.2561 

1.614 

0.010 

33057.9 

22   3.9 

25440.6 

1658.7 

1.07729 

1.27609 

7.90 

0.8976 

4 

0.2588 

1.620 

0.011 

331 18.4 

22   5.2 

25337.0 

1654.5 

1.07749 

1.27643 

7.87 

0.8957 

h      5 

0.2616 

1.627 

0.009 

331 40.0 

22   6.7 

252  33.5 

1650.2 

1.07830 

1.27679 

7.83 

0.8936 

(18.0)    6 

0.2643 

+1.634 

-0.005 

332  0.2 

22   8.0 

25130.1 

1646.0 

1.07968 

1.27717 

-7.79 

-0.8914 

7 

0.2670 

1.640 

-0.001 

33217.5 

22   9.2 

25026.9 

1641.8 

1.08152 

1.27757 

7.75 

0.8891 

8 

0.2698 

1.647 

+0.004 

332  30.6 

22 10.0 

24923.9 

1637.6 

1.08365 

1.27798 

7.70 

0.8866 

9 

0.2725 

1.654 

0.007 

332  39.4 

22 10.6 

24821.0 

16  33.4 

1.08588 

1.27841 

7.65 

0.8839 

10 

0.2752 

1.661 

0.010 

33244.2 

22 10.9 

247 18.3 

1629.2 

1.08801 

1.27886 

7.60 

0.8811 

11 

0.2780 

+1.668 

+0.010 

33245.7 

22 11.0 

246 15.8 

16  25.1 

1.08986 

1.27933 

-7.55 

-0.8782 

12 

0.2807 

1.675 

0.009 

332  45.6 

2211.0 

245 13.4 

1620.9 

1.09131 

1.27981 

7.50 

0.8751 

13 

0.2834 

1.682 

+0.005 

33245.3 

22 11.0 

24411.2 

1616.7 

1.09226 

1.28030 

7.45 

0.8719 

14 

0.2862 

1.689 

0.000 

33247.0 

2211.1 

243  9.2 

16 12.6 

1.09269 

1.28080 

7.39 

0.8686 

15 

0.2889 

1.697 

-0.006 

33252.9 

2211.5 

242   7.4 

16   8.5 

1.09262 

1.28133 

7.33 

0.8650 

16 

0.2917 

+1.704 

-0.012 

333  4.1 

22 12.3 

241   5.8 

16   4.4 

1.09233 

1.28186 

-7.27 

-0.8614 

17 

0.2944 

1.711 

0.015 

33321.5 

2213.4 

240   4.3 

16  0.3 

1.09217 

1.28241 

7.20 

0.8575 

18 

0.2971 

1.719 

0.016 

33344.0 

22 14.9 

239   3.1 

1556.2 

1.09241 

1.28297 

7.14 

0.8535 

19 

0.2999 

1.726 

0.014 

334  9.4 

22 16.6 

238  2.0 

1552.1 

1.09338 

1.28354 

7.07 

0.8494 

h    20 

0.3026 

1.734 

0.008 

334  34.4 

22 18.3 

237   1.1 

1548.1 

1.09517 

l.;J8412 

7.00 

0.8451 

(14.0)  21 

0.3054 

+1.742 

-0.001 

33455.7 

22 19.7 

236  0.5 

1544.0 

1.09771 

1.28470 

-6.93 

-0.8406 

22 

0.3081 

1.749 

+0.007 

335 10.9 

2220.7 

235  0.0 

1540.0 

1.10067 

1.28530 

6.85 

0.8359 

23 

0.3108 

1.757 

0.013 

335 19.5 

2221.3 

23359.7 

1536.0 

1.10367 

1.28590 

6.78 

0.8311 

24 

0.3136 

1.765 

0.017 

33522.1 

2221.5 

23259.6 

1532.0 

1.10631 

1.28651 

6.70 

0.8261 

25 

0.3163 

1.773 

0.017 

33521.3 

2221.4 

231 59.7 

15  28.0 

1.10827 

1.28713 

6.62 

0.8209 

26 

0.3190 

+1.781 

+0.013 

33520.4 

2221.4 

231   0.0 

1524.0 

1.10944 

1.28775 

-6.64 

-0.8155 

27 

0.3218 

1.789 

0.007 

33522.5 

2221.5 

230  0.5 

15  20.0 

1.10989 

1.28837 

6.46 

0.8100 

28 

0.3245 

1.798 

+0.001 

33529.6 

2222.0 

229   1.2 

1516.1 

1.10986 

1.28900 

6.37 

0.8042 

29 

0.3273 

1.806 

-0.005 

33542.8 

2222.9 

228  2.1 

1512.1 

1.10970 

1.28963 

6.28 

0.7982 

30 

0.3300 

1.814 

0.009 

336   1.1 

22  24.1 

227   3.2 

15   8.2 

1.10973 

1.29026 

6.19 

0.7920 

May      1 

0.3327 

+1.823 

-0.011 

336  22.9 

2225.5 

226   4.5 

15  4.3 

1.11019 

1.29090 

-6.10 

-0.7856 

2 

0.3355 

1.832 

0.010 

33646.0 

22  27.1 

225  6.0 

15  0.4 

1.11126 

1.29153 

6.01 

0.7790 

3 

0.3382 

1.840 

0.007 

337   7.9 

2228.5 

224   7.7 

1456.5 

1.11289 

1.29216 

5.92 

0.7722 

4 

0.3410 

1.849 

-0.002 

337  26.7 

2229.8 

223  9.6 

14  52.6 

1.11497 

1.29280 

5.82 

0.7651 

h      ^ 

0.3437 

1.858 

+0.002 

33741.7 

22  30.8 

22211.7 

1448.8 

1.11736 

1.29343 

5.73 

0.7578 

(IS.O)    6 

0.3464 

+1.867 

+0.006 

337  52.4 

22  31.5 

221 14.0 

14  44.9 

1.11982 

1.29406 

-5.63 

-0.7503 

7 

0.3492 

1.876 

0.009 

337  59.2 

22  31.9 

22016.4 

1441.1 

1.12222 

1.29468 

5.53 

0.7426 

8 

0.3519 

1.885 

0.010 

338  2.8 

2232.2 

21919.1 

14  37.3 

1.12434 

1.29530 

5.43 

0.7344 

9 

0.3546 

1.894 

0.009 

338  4.6 

2232.3 

21822.0 

14  33.5 

1.12611 

1.29592 

5.32 

0.7261 

10 

0.3574 

1.903 

0.006 

338   6.0 

22  32.4 

217  25.0 

1429.7 

1.12745 

1.29653 

5.22 

0.7174 

11 

0.3601 

+1.913 

+0.001 

338   8.9 

22  32.6 

21628.3 

1425.9 

1.12834 

1.29714 

-5.11 

-0.7085 

12 

0.3628 

1.922 

-0.005 

33814.9 

22  33.0 

21531.7 

1422.1 

1.12881 

1.29774 

5.00 

0.6993 

13 

0.3656 

1.932 

0.011 

33825.8 

2233.7 

214  35.4 

1418.4 

1.12910 

1.29834 

4.89 

0.6897 

14 

0.3683 

1.941 

0.015 

33842.0 

22  34.8 

21339.2 

1414.6 

1.12945 

1.29892 

4.78 

0.6798 

15 

0.3711 

1.951 

0.017 

339  2.9 

22  36.2 

21243.1 

1410.9 

1.13021 

1.29949 

4.67 

0.6696 

16 

0.3738 

+1.961 

-0.016 

33926.3 

22  37.7 

21147.3 

14   7.2 

1.13158 

1.30006 

-4.56 

-0.6590 

17 

0.3765 

+1.971 

-0.011 

33950.3 

22  39.3 

21051.7 

14  3.4 

1.13370 

1.30063 

-4.45 

-0.6480 
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Losf.. 

Locd. 

' 

1.^7405 

1,29923 

i-4.73 

1.37486 

1.29983 

4.61 

1.37547 

1.30042 

4.49 

1,37593 

1-30100 

4.37 

1.37635 

1.30157 

4-25 

1,37684 

1.30212 

+4.12 

1.37755 

1.30268 

4.00 

1.37861 

1.30321 

3.87 

1.38008 

1.30372 

3.74 

1.38186 

1.30422 

3.62 

1.38391 

1.30472 

+3.49 

1.38600 

1.30520 

3.3li 

1.38792 

1.30566 

3.22 

1.38963 

1.30611 

3,09 

1.39074 

1.30653 

2.96 

1.39155 

1.30695 

+2.82 

1.39208 

1.30734 

2.89 

1,392M 

1,30772 

2.55 

1.39311 

1.30a07 

2,41 

1,39391 

1.30S42 

2.28 

1,39509 

X.30874 

+2,14 

1,39654 

1.30904 

2.00 

1.39821 

1.30932 

1.86 

1.40001 

1.30959 

1.72 

1.40180 

1.30983 

1,57 

1.40348 

1.31005 

+1.43 

1.40497 

1.31026 

1.29 

1.40622 

1.31044 

1.15 

1.40725 

1.31060 

1.00 

1.40809 

i. 31074 

0.86 

1.40875 

1.31085 

+0.72 

1.40935 

1.31095 

0.57 

1.40997 

1,31102 

0.43 

1.41076 

1.31108 

0.28 

1.41183 

1.31111 

+0.14 

1.4132S 

1.31113 

-0.01 

1.41500 

1,31110 

0.15 

1.41702 

1.31107 

0.30 

1.41912 

1.31102 

0,44 

1.42112 

1.31095 

0.59 

1.42287 

1,31084 

-0.73 

1.42426 

1,31072 

0,88 

1.42.^22 

1,31058 

1,02 

1.42592 

1.31041 

1,16 

1.42647 

1.31023 

1.31 

1.42704 

1.31003 

-1.45 

i.^n» 

\.?«SS!ft 

-\.'y 

214    BESSELIM  MD  INDEPENDENT  STAR-NUMBERS,  1916. 

FOR  WASHINGTON  SIDEREAL  TWELVE  HOURS. 


Mean  Solar 
Date. 

Log^i. 

Log-Bi. 

Log  c. 

LogD. 

/ 

• 

Gi 

H 

Log^. 

Log*. 

Log<. 

Jan.      0.72 

+9.4261 

-0.7301 

-0.5001 

+1.3049 

8 

+0.822 

314  52 

351    6 

0.8796 

1.3101 

-0.137S 

10.70 

9.4834 

0.7326 

0.8049 

1.2845 

0.936 

318  28 

341  40 

0.9111 

1.3071 

0.4422 

20.67 

9.6314 

0.7394 

0.9729 

1.2486 

1.047 

321    9 

332    5 

0.9419 

1.3023 

0.6101 

30.64 

9.5714 

0.7487 

1.0831 

1.1944 

1.147 

323    7 

322  16 

0.9704 

1.2963 

0.7204 

Feb.     9.61 

9.6046 

0.7586 

1.1596 

1.1168 

1.239 

324  35 

312  11 

0.9955 

1.2898 

0.7969 

19.59 

+9.6323 

-0.7674 

-1.2127 

+1.0056 

+1.320 

325  45 

301  50 

1.0170 

1.2835 

-0.8500 

29.56 

9.6557 

0.7733 

1.2477 

0.8375 

1.393 

326  49 

291  16 

1.0361 

1.2782 

0.8849 

Mar.   10.53 

9.6762 

0.7754 

1.2675 

+0.5355 

1.460 

327  55 

280  30 

1.0502 

1.2748 

0.9048 

20.50 

9.6947 

0.7729 

1.2737 

-8.9881 

1.524 

329    9 

269  42 

1.0630 

1.2737 

0.9110 

30.48 

9.7125 

0.7656 

1.2668 

0.5569 

1.587 

330  36 

258  68 

1.0744 

1.2749 

0.9041 

Apr.     9.45 

+9.7304 

-0.7534 

-1.2468 

-0.8443 

+1.664 

332  15 

248  24 

1.0864 

1.2784 

-0.8840 

19.42 

9.7489 

0.7371 

1.2125 

1.0063 

1.726 

334    6 

238    7 

1.0969 

1.2835 

0.8497 

29.40 

9.7685 

0.7176 

1.1616 

1.1139 

1.805 

336    5 

228    8 

1.1096 

1.2896 

0.7989 

May     9.37 

9.7892 

0.6961 

1.0899 

1.1894 

1.893 

338    4 

218  29 

1.1238 

1.2958 

0.7272 

19.34 

9.8107 

0.6743 

0.9894 

1.2428 

1.989 

339  59 

209    9 

1.1398 

1.3016 

0.6266 

29.31 

+9.8327 

-0.6541 

-0.8422 

-1.2791 

+2.091 

341  42 

200    6 

1.1572 

1.3064 

-0.4795 

June     8.29 

9.8547 

0.6372 

0.5981 

1.3012 

2.201 

343  11 

191  12 

1.1757 

1.3096 

0.2354 

18.26 

9.8763 

0.6261 

-9.9402 

1.3107 

2.313 

344  22 

182  26 

1.1946 

1.3110 

-9.6775 

28.23 

9.8969 

0.6188 

+0.3504 

1.3080 

2.426 

345  16 

173  42 

1.2134 

1.3106 

+9.9876 

July     8.20 

9.9163 

0.6184 

0.7235 

1.2932 

2.537 

345  64 

164  66 

1.2316 

1.3084 

0.3608 

18.18 

+9.9341 

-0.6231 

+0.9135 

-1.2653 

+2.643 

346  18 

156    1 

1.2487 

1.3046 

+0.6508 

28.15 

9.9502 

0.6315 

1.0365 

1.2224 

2.743 

346  32 

146  64 

1.2644 

1.2993 

0.6738 

Aug.     7.12 

9.9646 

0.6418 

1.1228 

1.1610 

2.836 

346  39 

137  31 

1.2785 

1.2932 

0.7600 

17.10 

9.9772 

0.6521 

1.1845 

1.0749 

2.918 

346  43 

127  61 

1.2910 

1.2870 

0.8218 

27.07 

9.9883 

0.6604 

1.2278 

0.9509 

2.994 

346  48 

117  51 

1.3020 

1.2813 

0.8661 

Sept.    6.04 

+9.9982 

-0.6651 

+1.2561 

-0.7569 

+3.063 

346  67 

107  36 

1.3116 

1.2768 

+0.8933 

16.01 

0.0072 

0.6650 

1.2709 

-0.3653 

3.127 

347  13 

97    6 

1.3201 

1.2742 

0.9082 

25.99 

0.0157 

0.6591 

1.2730 

+0.0655 

3.188 

347  37 

86  27 

1.3280 

1.2738 

0.9102 

Oct.      5.96 

0.0242 

0.6470 

1.2623 

0.6656 

3.251 

348  11 

75  48 

1.3355 

1.2758 

0.8995 

15.93 

0.0330 

0.6284 

1.2379 

0.9020 

3.318 

348  63 

66  14 

1.3433 

1.2798 

0.8752 

25.90 

+0.0425 

-0.6040 

+1.1979 

+1.0457 

+3.391 

349  42 

64  51 

1.3516 

1.2854 

+0.8352 

Nov.     4.88 

0.0528 

0.5746 

1.1389 

1.1437 

3.472 

350  35 

44  41 

1.3608 

1.2918 

0.7761 

14.85 

0.0641 

0.5422 

1.0544 

1.2128 

3.564 

351  28 

34  47 

1.3710 

1.2982 

0.6917 

24.82 

0.0762 

0.5094 

0.9314 

1.2608 

3.664 

352  18 

25    6 

1.3821 

1.3039 

0.5687 

Dec.     4.79 

0.0889 

0.4795 

0.7381 

1.2919 

3.773 

353    0 

16  37 

1.3941 

1.3082 

0.3754 

14.77 

+0.1018 

-0.4560 

+0.3471 

+1.3081 

+3.887 

353  34 

6  15 

1.4066 

1.3106 

+9.9844 

24.74 

0.1146 

0.4417 

-0.0413 

1.3104 

4.004 

353  57 

366  55 

1.4191 

1.3110 

-9.6785 

34.71 

+0.1270 

-0.4380 

-0.6425 

+1.2989 

+4.119 

354  10 

347  34 

1.4313 

1.3092 

-0.2798 

£- +0-.002 


The  above  numbers  give  the  same  reductions  from  mean  to  apparent  place  as  are  employed 
in  computing  the  apparent  places  of  the  fixed  stars,  given  on  pages  316  to  513,  from  the  mean 
places,  given  on  pages  217  to  230.  In  order  to  render  exact  interpolation  possible  through  intervalB 
*w  days,  all  short  period  terms  have  been  omitted. 


^^ 
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216  TERMS  OF  SHORT  PERIOD  IN  THE  NUTATION,  1916 


FOR  WASfflNGTON  MEAN  mDNIGHT. 


Date. 

S'^i) 

d'^oo 

Date. 

«^^0 

^''ea 

Date. 

6''^ 

5^^« 

Date. 

^''if 

^"oa 

tr 

ti 

II 

II 

II 

// 

II 

n 

July    1 

+0.17 

-0.03 

Aug.  16 

-0.05 

+0.09 

Oct.   1 

-0.16 

-0.09 

Nov.16 

+0.17 

+0.02 

2 

0.17 

0.00 

17 

0.12 

0.05 

2 

-0.05 

0.10 

17 

0.12 

0.06 

3 

0.14 

+0.04 

18 

0.15 

+0.01 

3 

+0.07 

0.09 

18 

+0.04 

0.08 

4 

+0.07 

0.07 

19 

0.14 

-0.04 

4 

0.17 

0.06 

19 

-0.05 

0.09 

5 

-0.02 

0.09 

20 

0.09 

0.07 

5 

0.23 

-0.01 

20 

0.15 

0.08 

6 

-0.12 

+0.09 

21 

-0.02 

-0.09 

6 

+0.23 

+0.04 

21 

-0.23 

+0.06 

7 

0.22 

0.08 

22 

+0.06 

0.09 

7 

0.18 

0.08 

22 

0.27 

+0.02 

8 

0.29 

+0.04 

23 

0.13 

0.08 

8 

+0.09 

0.10 

23 

0.27 

-0.02 

9 

0.30 

-0.01 

24 

0.17 

0.05 

9 

-0.01 

0.10 

24 

0.22 

0.06 

10 

0.27 

0.05 

25 

0.19 

-0.02 

10 

0.10 

0.08 

25 

-0.12 

0.09 

11 

-0.18 

-0.09 

26 

+0.18 

+0.02 

11 

-0.16 

+0.04 

26 

0.00 

-0.10 

12 

-0.06 

0.10 

27 

0.14 

0.06 

12 

0.17 

-0.01 

27 

+0.13 

0.08 

13 

+0.08 

0.09 

28 

+0.06 

0.08 

13 

0.14 

0.05 

28 

0.22 

-0.05 

14 

0.19 

0.06 

29 

-0.03 

0.09 

14 

-0.08 

0.08 

29 

0.26 

0.00 

15 

0.26 

-0.01 

30 

0.13 

0.09 

15 

0.00 

0.09 

30 

0.25 

+0.05 

16 

+0.27 

+0.04 

31 

-0.22 

+0.06 

16 

+0.08 

-0.09 

Dec.  1 

+0.18 

+0.09 

17 

0.22 

0.08 

Sept.  1 

0.28 

+0.02 

17 

0.15 

0.07 

2 

+0.08 

0.10 

18 

0.14 

0.10 

2 

0.28 

-0.02 

18 

0.18 

-0.04 

3 

-0.03 

0.09 

19 

+0.03 

0.10 

8 

0.23 

0.06 

19 

0.19 

0.00 

4 

0.12 

0.06 

20 

-0.06 

0.08 

4 

0.14 

0.09 

20 

0.16 

+0.04 

5 

0.16 

+0.02 

21 

-0.13 

+0.04 

5 

-0.02 

-0.10 

21 

+0.11 

+0.07 

6 

-0.16 

-0.02 

22 

0.15 

-0.01 

6 

+0.10 

0.08 

22 

+0.02 

0.09 

7 

0.12 

0.06 

23 

0.13 

0.05 

7 

0.19 

-0.05 

23 

-0.07 

0.09 

8 

-0.05 

0.09 

24 

-0.07 

0.08 

8 

0.24 

0.00 

24 

0.17 

0.08 

9 

+0.03 

0.09 

25 

0.00 

0.09 

9 

0.22 

+0.05 

25 

0.24 

0.05 

10 

0.11 

0.08 

26 

+0.07 

-0.09 

10 

+0.16 

+0.09 

26 

-0.27 

+0.01 

11 

+0.16 

-0.06 

27 

0.14 

0.07 

11 

+0.07 

0.10 

27 

0.25 

-0.04 

12 

0.19 

-0.02 

28 

0.18 

0.04 

12 

-0.03 

0.09 

28 

0.18 

0.08 

13 

0.18 

+0.01 

29 

0.19 

-0.01 

13 

0.11 

0.07 

29 

-0.08 

0.10 

14 

0.14 

0.05 

30 

0.16 

+0.03 

14 

0.16 

+0.02 

30 

+0.05 

0.10 

15 

+0.07 

0.08 

31 

+0.11 

+0.07 

15 

-0.15 

-0.02 

31 

+0.16 

-0.07 

16 

-0.03 

+0.09 

Aug.    1 

+0.02 

0.09 

16 

0.11 

0.06 

Nov.  1 

0.23 

-0.03 

17 

0.13 

0.09 

2 

-0.08 

0.09 

17 

-0.05 

0.09 

2 

0.25 

+0.02 

18 

0.22 

0.07 

3 

0.18 

0.08 

18 

+0.03 

0.09 

3 

0.21 

0.07 

19 

0.28 

+0.03 

4 

0.26 

0.05 

19 

0.11 

0.08 

4 

0.13 

0.10 

20 

0.29 

-0.01 

5 

-0.30 

+0.01 

20 

+0.16 

-0.06 

5 

+0.03 

+0.10 

21 

-0.26 

-0.05 

6 

0.29 

-0.04 

21 

0.19 

-0.03 

6 

-0.07 

0.09 

22 

0.17 

0.08 

7 

0.22 

0.08 

22 

0.19 

+0.01 

7 

0.15 

0.05 

23 

-0.05 

0.10 

8 

-0.11 

0.10 

23 

0.16 

0.05 

8 

0.17 

+0.01 

24 

+0.07 

0.09 

9 

+0.02 

0.10 

24 

+0.09 

0.07 

9 

0.16 

-0.04 

25 

0.18 

0.06 

10 

+0.14 

-0.07 

25 

0.00 

+0.09 

10 

-0.10 

-0.07 

26 

+0.25 

-0.01 

11 

0.22 

-0.03 

26 

-0.10 

0.09 

11 

-0.03  ' 

0.09 

27 

0.26 

+0.04 

12 

0.25 

+0.02 

27 

0.19 

0.07 

12 

+0.06 

0.09 

28 

0.21 

0.08 

13 

0.22 

0.07 

28 

0.25 

+0.04 

13 

0.13 

0.08 

29 

0.12 

0.10 

14 

0.15 

0.10 

29 

0.27 

-0.01 

14 

0.17 

0.05 

30 

+0.02 

0.10 

16  1 

-hO.05 
-0.05  1 

+0.10 

30 

-0.24 

-0.05 

15 

+0.19 

-0.01 

31 

-0.08 

+0.08 

+0.09^ 

Oct.    1  ' 

-0.16 

-0.09 

16 

+0.17 

+0.02 

32 

-0.14 

+0.04 
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FOR  JANUARY  0^.975,  WASHINGTON  MEAN  TIME. 


Name  of  Star. 

Marpir 
lude. 

trum. 

Right 
Ascension. 

Annual 
Varia- 
tion. 

s 

Annual 
P.M. 

Declination. 

Annual 
Varia- 
tion. 

Annual 
P.M. 

h    m       s 

s 

•       t      /f 

// 

ft 

38  G.  Hofolofdi               •  t 

5.7 

N 

3  10  25.278 

+1.5148 

-.0005 

-57  38    9.11 

+13.509 

-0.006 

C  Eridani 

4.9 

A3 

3  11  45.116 

2.9124 

-.0008 

-  9    7  51.61 

13.482 

+0.053 

r  Arietis 

5.2 

B3 

3  16  22.469 

3.4595 

+  .0023 

+20  50  41.90 

13.093 

-0.033 

e  Eridani 

4.3 

G5 

3  16  34.358 

+2.3980 

+  .2808 

-43  23  25.47 

13.871 

+0.757 

1  Hydri 

5.5 

F2 

3  18    1.586 

-1 .5516 

+  .0352 

-77  41  44.73 

13.057 

+0.040 

a  Peisei 

1.9 

F5 

3  18  19.065 

+4.2695 

+  .0030 

+49  33  47.48 

+12.909 

-0.028 

0  Tauri 

3.8 

G5 

3  20  17.438 

3.2255 

-.0046 

+  8  44    2.54 

12.792 

-0.074 

2  H.  Camelopardalis 

4.4 

AO 

3  22  15.401 

4.8380 

+  .0027 

+59  38  55.40 

12.734 

+0.001 

4  Tauri 

3.8 

B8 

3  22  36.879 

3.2485 

+  .0040 

+  9  26  25.64 

12.662 

-0.046 

/Tauri 

4.3 

KO 

3  26  13.995 

3.3092 

+  .0016 

+12  38  58.64 

12.465 

+0.002 

t  Eridani 

.        .        .t 

3.8 

KOp 

3  28  58.316 

+2.8253 

-.0660 

-  9  44  30.51 

+12.300 

+0.026 

H  Eridani 

4.3 

B8 

3  30    4.554 

2.6483 

+  .0023 

-21  54  50.59 

12.159 

-0.039 

d  Persei 

3.1 

B5 

3  36  56.244 

4.2604 

+  .0035 

+47  31  11.99 

11.680 

-0.036 

6  Eridani 

3.7 

KO 

3  39  13.421 

2.8730 

-.0061 

-10    2  49.84 

12.284 

+0.731 

r  Penei 

3.9 

F5 

3  39  28.910 

4.0672 

-.0004 

+42  18  51.41 

11.536 

0.000 

5  H.  Camelopardalis 

4.7 

AO 

3  41  28.175 

+6.2856 

+  .0059 

+71     4  29.21 

+11.335 

-0.057 

If  Tauri  lAlcyone)         .  f 

3.0 

B5 

3  42  29.281 

3.5618 

+  .0016 

+23  50  46.45 

11.269 

-0.050 

r*  Eridani 

•                •               • 

4.3 

F8 

3  43  14.014 

2.5806 

-.0115 

-23  29  47.47 

10.783 

-0.481 

g  Eridani 

•                •                • 

4.2 

KO 

3  46  18.679 

+2.2451 

-.0036 

-36  27  13.90 

11.013 

-0.028 

X  Hydri 

•                •                • 

3.2 

Ma 

3  48  31.478 

-0.9642 

+  .0096 

-74  29  47.94 

10.996 

+0.117 

C  Penei 

■                •                • 

2.9 

Bl 

3  48  50.870 

+3.7658 

+  .0010 

+31  38    6.39 

+10.841 

-0.014 

9  H.  Camelopardalis     .  f 

5.2 

KOp 

3  49  57.839 

5.0947 

+  .0003 

+60  51  50.38 

10.756 

-0.017 

e  Penei 

.    .    -t 

3.0 

BO 

3  52  12.766 

4.0195 

+  .0031 

+39  46    5.65 

10.580 

-0.027 

4  Penei 

4.0 

Oe5 

3  53  30.643 

3.8871 

+  .0012 

+35  33     1.17 

10.493 

-0.017 

X  Eridani 

3.2 

K5 

3  54    6.591 

2.7985 

+  .0047 

-13  44  48.28 

10.356 

-0.110 

A  Tauri 

.    .    .t 

var. 

B3 

3  56    1.481 

+3.3216 

+  .0002 

+12  15  13.87 

+10.311 

-0.011 

6  Reticuli 

4.4 

Ma 

3  57  24.627 

0.9410 

-.0020 

-61  38  12.59 

10.216 

-0.002 

r  Tauri 

3.9 

AO 

3  58  41.191 

3.1897 

+  .0008 

+  5  45  25.40 

10.117 

-0.006 

A  Tauri 

'    •    -t 

4.5 

KO 

3  59  43.595 

3.5434 

+  .0069 

+21  51  11.97 

9.985 

-0.058 

c  Penei 

4.0 

B3p 

4    2  33.497 

4.3474 

+  .0042 

+47  29  21.59 

9.796 

-0.032 

pT^uri 

5.6 

FO 

4    5  42.728 

+3.6494 

-.0024' 

+26  15  45.53 

+  9.646 

-0.042 

o*  Eridani 

4.1 

F5 

4    7  45.861 

2.9274 

+  .0007 

-  7     3  20.77 

9.616 

+0.086 

>i  Tkuri 

4.3 

B3 

4  10  58.288 

3.2567 

+  .0016 

+  8  40  58.24 

9.156 

-0.024 

a  Hoiologii 
a  Reticuu 

3.8 

KO 

4  11  13.084 

1.9874 

+  .0040 

-42  30    4.63 

8.931 

-0.230 

3.4 

G5 

4  13  20.306 

0.7662 

+  .0048 

-62  41    2.04 

9.040 

+0.0U 

y  Tauri 

3.9 

KO 

4  15    0.665 

+3.4117 

+  .0083 

+15  25  32.48 

+  8.839 

-0.026 

«  Tauri 

3.9 

KO 

4  18    5.298 

3.4570 

+  .0075 

+17  20  47.12 

8.592 

-0.030 

V*  Eridani 

4.1 

K5 

4  20  52.886 

+2.2529 

+  .0052 

-34  12  41.02 

8.444 

+0.042 

^  Mensie 

5.6 

KO 

4  23  37.125 

-4.1448 

+.0042 

-80  24  42.07 

8.255 

+0.072 

e  Tauri 

3.6 

KO 

4  23  42.585 

+3.5008 

+  .0082 

+18  59  42.29 

8.142 

-0.034 

m  Penei 

.    .    .t 

6.1 

FO 

4  27  30.041 

+4.2153 

+  .0012 

+42  53    8.12 

+  7.876 

+0.004 

a  Tauri  ( /I  irfeftoran) 

1.1 

K5 

4  31    5.918 

3.4401 

+  .0047 

+16  20  28.92 

7.393 

-0.189 

V  Eridani 

•                •               • 

4.1 

B2 

4  32     7.236 

2.9958 

-.0005 

-  3  31  23.92 

7.499 

0.000 

a  Doradus 

•                •                • 

3.5 

AOp 

4  32  10.814 

1.2948 

+  .0067 

-55  13    6.35 

7.484 

-0.011 

53  Eridani 

■                •                ■ 

4.0 

KO 

4  34  19.901 

2.7456 

-.0061 

-14  28    2.58 

7.166 

-0.164 

r  Tauri 

•                •                • 

4.3 

B5 

4  37  12.093 

+3.5987 

+  .0007 

+22  47  48.28 

+  7.066 

-0.020 

Groombridge  848 

6.0 

FO 

4  37  30.341 

8.0214 

+  .0095 

+75  47  25.25 

6.916 

-0.144 

aCceH  . 

•                •               • 

4.5 

F2 

4  37  51.195 

1.9300 

-.0149 

-42     1  26.21 

6.925 

-0.106 

4  Camelopardalifl  . 

5.4 

A2 

4  41    0.023 

4.9870 

+  .0062 

+56  36  33.72 

6.625 

-0.148 

M  Eridam 

•                ■                • 

4.2 

B5 

4  41  18.093 

2.9988 

+  .0011 

-  3  24  27.84 

6.740 

-O.009 

sr'Orionia 

•                •                • 

3.3 

F8 

4  45  16.727 

+3.2552 

+  .0312 

+  6  48  56.31 

+  6.444 

+0.023 

9  Camelopardalis  . 

4.4 

BO 

4  45  41.488 

5.9488 

+  .0038 

+66  12    5.88 

6.391 

+0.006 

t  Tauri 

•                •                • 

5.1 

FO 

4  46  27.503 

3.5077 

+  .0059 

+18  41  52.33 

6.288 

-0.036 

«*  Ononis 

•                •                • 

3.9 

B3 

4  49  52.504 

3.1241 

+  .0002 

+  2  18  14.77 

6.043 

+0.006 

f  Aurigse 

•                •               • 

2.9 

K2 

4  51  31.252 

3.9040 

+  .0009 

+33    2    3.02 

6.879 

-0.021 

e  Auriga 

.        .        .t 

var. 

F5p 

4  55  56.319 

+4.3014 

+  .0012 

+43  42    0.60 

+  5.517 

-0.013 

/3  Camelopai 

rdalis  . 

4.2 

GO 

4  55  56.349 

+5.3260 

-.0004 

+60  19  15.57 

+  5.619 

-0.011 

38  Horologli,  remarkable  purplish  red 


«  Eridani,  oomp.  9»,  8. 7" 


II  Tauri,  quad.,  comps.  6".3,  7».6, 

8».2.  lir',  181",  190^' 
9  H.  uamelop.,  comp.  8«,  r'.9  n.  f. 
•  Porsel,  comp.  8»,  8" .6  n.  f. 


X  Tauri,  var.,  3<i.95,  3«.3-^».2 
A  Tauri.  star  6".5  f.  3*,  270"  s. 
m  Persei,  star  6",  115"  s.  pr. 

•  AurigaetVar.im^.,%<^A-4^&« 
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])  OrliBita,i»mp.  ^.l).B"''>s-pr-  I      j  OtIddI), comp,  <~.3, 1".4  s.  t.  I      1  Pnppls,  star.  E~.B,  IW  s.  T. 

t  Otiimii,  atar  lt~.9.  iT'S  n.  b  Orionls,  red  (l«i,  t«i,  iimg.  1".0-        i  Gem.,  var.  231''.*,  3"J-4"A  eomp. 

t  Orloiiii,ooiiip.T-J,ll".5s.  t.  l-.<.  ^,8,  l".Jn,pr. 


MEAN  PLACES  OF  TEN-DAY  STARS,  1916.      221 
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': 

v'VoluilLi,conip>5».S,12".Un.pr.    , 
■  Geni.,conip.*".5,6".fls.pr. 

Y  Ari!ii?.slar5-,12"Jii.p 

i  funcrl,  Irlplp;  binary  6» 

*imoonip-8-,0,e"-<» 

Slrius  and  Froay 
to  thepealtloas  o 

iiGrothosooflbooBQlor'ollhPliinWVTi. 

ConscVViTO  ^\ntowi«^ 
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1  Cworl,  BlBT  a-.B,  3D".6  n.  pr.  I  oTancrl,  dup.  S-.«,  «■ 

•  Hydna,  tripte;  binary  a^.S,  «",8,  4' Csj-liis.comp.  7».J, 

If  3.  with  comp.  T».S,  S".J  !  »"  f  ra.  Ms],,  bimir  4"i 

'  Aiyiu,  cDmji,  $■>,  3"  s. 
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FOR  JANUARY  0«.975,  WASHINGTON  MEAN  TIME. 


Name  of  Star. 

Maffni- 
tuae. 

Sp«c- 
trom. 

Right 
AfloeDsion. 

Annual 

Varto- 

tlon. 

Annnal 
P.M. 

Declination. 

Annual 
Varia- 
tion. 

Annual 

h    m     8 

s 

8 

o       /            tt 

// 

tt 

30  H.  UrsBB  Majorifl 

4.9 

AO 

1018    5.802 

•H.3606 

-.0024 

+65  59  30.34 

-18.114 

-O.018 

M  HydrsB 

4.1 

E6 

10  22    1.636 

2.9006 

-.0089 

-16  24  25.35 

18.321 

-0.079 

31  Leonis  Minorifl  . 

4.4 

KO 

10  23    1.899 

3.47S8 

-.0094 

+37    8  16.80 

18.390 

-0.112 

a  Antli^e 

4.4 

K6 

10  23  18.372 

2.7425 

-.0060 

-30  38  24.24 

18.311 

-0.023 

36  UraGeMajoris 

4.8 

F5 

10  25  15.712 

3.8601 

-.0208 

+56  24  42.15 

18.396 

-0.039 

9  H.  Draconis 

6.0 

G6 

10  27  69.569 

+5.1818 

-.0084 

+76    8  46.50 

-18.461 

-0.009 

p  Leonis 

3.8 

^ 

10  28  23.397 

3.1615 

-.0004 

+  9  44  21.40 

18.469 

-O.003 

33  Sextantifl   . 

6.4 

10  37    7.785 

3.0619 

-.0100 

-  1  17  67.93 

18.859 

-0.119 

41  LeoniH  Minons  . 

5.0 

A2 

10  38  51.109 

3.2669 

-.0084 

+23  37  42.71 

18.793 

+0.009 

6  Aigus 

3.0 

BO 

10  39  57.356 

2.1326 

-.0043 

-63  57  16.84 

18.862 

-0.027 

42  Leonifl  liinoris  . 

5.4 

B9 

10  41  11.871 

+3.3423 

-.0024 

+31    7  30.24 

-18.914 

-O.041 

Tf  Argus                          .t 

VOT, 

Pec. 

10  41  47.913 

2.3210 

-.0002 

-59  14  33.68 

18.899 

-0.009 

fi  Aigus                         .  t 

2.8 

G6 

10  43    9.184 

2.6738 

+  .0066 

-48  58  34.92 

19.010 

-0.081 

I  Leonis 

5.3 

AO 

10  44  50.630 

3.1564 

+  .0001 

+10  59  23.67 

19.010 

-0.03» 

5'  ChamseleontiR    .        .  t 

4.6 

B3 

10  45    0.424 

0.5031 

-.0192 

-80    5  49.65 

18.986 

-0.004 

y  HydrsB 

3.3 

Ma 

10  45  28.732 

+2.9583 

+  .0061 

-15  45  12.88 

-18.784 

+0.211 

46  Leonis  Minoris  . 

3.9 

KO 

10  48  37.110 

3.3633 

+  .0074 

+34  40    5.07 

19.364 

-0.283 

54  Leonis                        .  t 

4.6 

AO 

10  51    4.066 

3.2529 

-.0060 

+25  11  63.08 

19464 

-0.018 

t  Antlba 

4.7 

KO 

10  52  48.311 

2.7962 

+.0112 

-36  41    9.56 

19.828 

-0.138 

Qroombridge  1706      . 

6.3 

G5 

10  63  16.364 

4.8857 

-.0265 

+78  13  13.78 

19.237 

-0.035 

a  Crateris 

4.2 

KO 

10  56  40.816 

+2.9307 

-.0327 

-17  51    6.11 

-19.153 

+0.108 

d  Leonis 

6.0 

KO 

10  56  13.381 

3.0992 

+  i)004 

+  4    4    7.38 

19.297 

-0.022 

fi  Ursae  Majoris 

2.4 

AO 

10  66  46.955 

3.6400 

+.0105 

+56  49  68.62 

19.262 

+0.026 

a  Ursee  l^Iajoris 

2.0 

KO 

10  68  33.405 

8.7278 

-.0164 

+62  12  17.10 

19.400 

-0.071 

X  Leonis 

4.7 

FO 

11    0  41.109 

3.0961 

-.0234 

+  7  47  26.80 

19.418 

-0.041* 

p*  Leonis 

6.7 

KO 

11    2  37.184 

+3.0613 

-.0253 

+  2  24  42.76 

-19.601 

-0.089 

W  UrsBB  Majoris 

3.2 

KO 

11    4  56.853 

3.3848 

-.0063 

+44  57  16.31 

19.503 

-0.033 

fi  Crateris 

4.6 

A2 

11    7  31.477 

2.9477 

.0000 

-22  22    1.77 

19.629 

-0.106 

6  Leonis 

2.6 

A2 

11    9  38.629 

3.1951 

+  .0106 

+20  59    2.71 

19.704 

-0.141 

6  Leonis 

3.4 

AO 

11    9  50.010 

3.1504 

-.0049 

+15  53  19.97 

19.652 

-O.085 

y  UrsEB  Majoris 

3.7 

KO 

11  13  56.760 

+3.2478 

-.0018 

+33  33  10.36 

-19.616 

+0.026 

6  Crateris 

3.8 

KO 

11  15    8.378 

2.9975 

-.0088 

-14  19  25.72 

19.468 

+0.19& 

6  Leonis 

4.1 

AO 

11  16  48.365 

8.0950 

-.0062 

+  6  29  23.80 

19.703 

-0.013 

n  Centauri 

4.3 

B5 

11  17  10.273 

2.7264 

-.0041 

-54    1  49.95 

19.710 

-0.013 

/  Leonis                .        .  f 

4.0 

F5 

11  19  32.763 

8.1286 

+  .0108 

+10  59  31.49 

19.817 

-O.085 

r  Leonis 

6.2 

KO 

11  23  37.070 

+3.0857 

+.0008 

+  3  19    8.48 

-19.810 

-O.016 

A  Draconis 

4.1 

Ma 

11  26  26.035 

8.5953 

-.0072 

+69  47  41.40 

19.852 

-0.021 

i  HydraB 

3.7 

G5 

11  28  52.058 

2.6464 

-.0158 

-31  23  34.10 

19.915 

-0.055 

A  Centauri 

3.3 

B9 

11  31  53.892 

2.7506 

-.0073 

-62  33  17.95 

19.922 

-O.027 

V  Leonis 

4.6 

KO 

11  32  38.870 

3.on6 

.0000 

-  0  21  35.47 

19.864 

+0.039 

K  Cbamseleontis    . 

6.7 

PO 

11  33  47.279 

+2.4536 

-.0323 

-75  26  53.62 

-19.937 

-0.023 

3  Draconis    . 

6.6 

KO 

11  37  48.021 

3.3723 

-.0080 

+67  12  35.51 

19.917 

+0.035 

C  Crateris     ^ 

4.9 

G6 

11  40  30.191 

8.0378 

+.0018 

-17  53    1.28 

20.014 

-0.041 

X  Ursee  Majoris 

P  Leonis  {Denehola) 

3.8 

KO 

11  41  37.269 

3.1797 

-.0128 

+48  14  42.70 

19.961 

+0.02O 

2.2 

A2 

11  44  46.591 

8.0623 

-.0341 

+15    2  30.04 

20.120 

-0.11g 

ft  Virginis 

3.8 

F8 

11  46  19.186 

+3.1252 

+  .0494 

+  2  14  17.45 

-20.284 

-0.275 

Qroombridge  1830 

6.6 

G6 

1148    8.543 

3.4674 

+  .3401 

+38  19  17.90 

25.802 

-5.783 

y  Ursee  Majoris 

2.6 

AO 

11  49  25.184 

3.1696 

+.0116 

+54    9  42.49 

20.020 

4O.004 

n  Virginis 

4.6 

A3 

11  56  34.106 

3.0742 

-.0009 

+  74  57.80 

20UJ75 

-O.032 

o  Viiginis 

4.2 

G6 

12    0  55.851 

3.0570 

-.0148 

+  9  11  57.96 

20.013 

4O.032 

6  Centauri 

2.9 

B3p 
KO 

12    3  59.891 

+3.0056 

-.0050 

-50  16  17.12 

-20.072 

-0.039 

B  Corvi 

3.2 

12    5  48.125 

8.0813 

-.0051 

-22    9    9.56 

20.036 

+0.003 

4  H.  Draconis 

6.1 

A6 

12    8  16.804 

2.8465 

+.0026 

+78    4  58.72 

20.013 

+0.019 

6  Cnicis 

3.1 

B3 

12  10  40.888 

3.1755 

+  J0021 

-58  16  65.26 

20.062 

-0.038 

S  Uraee  Majoris 

3.4 

A2 

12  11  16.633 

2.9844 

+  .0150 

+57  29  67.52 

20.016 

+0.005 

y  Corvi 

2.8 

B8 

12  11  29.023 

+3.0818 

-.0114 

-17    4  31.83 

-20.004 

+0.017 

2  Canum  Venaticonim   t 

6.8 

K5 

12  11  55.340 

+3.0158 

+  .0038 

+41    7  39.33 

-20.064 

-0.046 

If  Argoa,  var.,  fareg.,  1-.6-6-.6 
M  Argos,  oomp.  7»,  2" .2  n.  f. 


««  Cham.,  star  5«».5  pr.  3>,  256"  n. 
54  Leonis,  comp.  6<b.3,  6".4  s.  f. 


I     i  Leonis,  comp.  6n.8, 2" .6  n.  f. 
I     2  Can.  Yen.,  star  8",  11".6  s.  pr. 
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y  Cent.,  dup.,  3-.I,  J-. 


(  y  Vli^is,  binary,  3-.7,  3-,7,0"  J,  I      C  Urs.  MaJ.,  >t«r  Aloor  *-,0, 
I             P-3»*  222"  n. 

■'.»pr.  BCan.  Vofl., start-,  19-' .8a,  pr.  #  .\podl»,  tbt.  liioj.,  i-.S-^,( 

■-1,  l".7  I  •  Vlrglnls,  comp.  1^,  7'.1  n.  pr.  | 
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c«np;6-.0*i".a'n.p». 
if  gravitj  of  the  system. 
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Name  of  Star. 

Mflcni. 
tod^ 

Spec- 
trum. 

Right 
Ascension. 

Annual 

Varto- 

tion. 

Annual 
P.M. 

Declination. 

Annual 

Vartar 

tkm. 

Anmnl 
P.M. 

h    m     s 

s 

8 

•      /      // 

//         j        w 

6  Scorpii 

2.5 

Blp 
F8 

15  55  21.789 

+3.5424 

-.0011 

-22  23    0.78 

-10.406 

~ojm 

B  Draconifl 

4.1 

16    0  18.856 

1.1218 

-.0391 

+58  47  21.45 

9.600 

40.310 

fi  Scorpii                       .  t 

2.9 

Bl 

16    0  32.956 

3.4837 

-.0011 

-19  34  34.99 

10X00 

-OjOBS 

ic  Herculis                     .  t 

5.3 

G5 

16    4  16.932 

2.7051 

-.0039 

+17  16  11.16 

9.720 

-OiOS 

Gioombridge  2320 

5.4 

AO 

16    6    5.318 

0.1532 

-.0074 

+68    1  52.50 

0.506 

4OJ062 

0  Herculis 

4.3 

AO 

16    6    7.374 

+1.8808 

-.0017 

+45    9  16.64 

-9.510 

^JM 

^^Apodis 

4.8 

Mb 

16    7  44.863 

8.8568 

-.0050 

-78  29  10.94 

9.486 

-OjOM 

S  Ophiuchi   . 

3.0 

Ma 

16    9  56.514 

3.1416 

-.0031 

-  3  28  43.81 

9.405 

-0.144 

6  CoroTWR  Bor.  seq.        .  t 

5.8 

GO 

16  11  31.942 

+2.2450 

-.0223 

+34    4  15.60 

9.208 

-OJBTl 

19  Ursse  Minoris 

5.5 

B8 

16  13  12.164 

-1.7471 

+  .0007 

+76    5  22.09 

8.999 

-tojon 

^'^Normuft 

4.1 

KO 

16  13  32.721 

+4.4724 

-.0216 

-49  57    2.23 

-9.048 

-0M4 

e  Ophiuchi   . 

3.3 

KO 

16  13  62.498 

3.1710 

+  .0054 

-  4  29  18.92 

8.917 

+0.037 

d  Scorpii       .                .  t 

3.1 

Bl 

16  16    4.779 

3.6417 

-.0011 

-25  23  32.01 

8.820 

-0J»9 

r  HerculiB 

3.9 

B5 

16  17  12.953 

1.8082 

+  .0001 

+46  30  46.11 

8.662 

+OJB0 

y  HerculiH 

3.8 

FO 

16  18  12.831 

+2.6455 

-.0034 

+19  20  58.45 

8.576 

+O.Q87 

7  UrsBB  Minorifl 

5.0 

FO 

16  19  56.580 

-1.7803 

-.0231 

+75  56  57.77 

-8.224 

40JS2 

y  Apodis 
OD  Herculis 

3.9 

KO 

16  20  31.517 

+0.1055 

-.0400 

-78  42  38.92 

8Jn2 

-0.083 

4.5 

Ap 

16  21  32.083 

2.7610 

-.0028 

+14  13  33.19 

8.400 

-OJQ59 

7  Draconis    .                .  f 

2.9 

G5 

16  22  51.082 

0.8080 

-.0020 

+61  42  14.65 

8^87 

<fOi)S8 

a  Scorpii  (Antares)       .  t 

1.2 

Map 

16  24  15.249 

3.6743 

-.0006 

-26  14  47.60 

8J0I 

-OjQ28 

/S  Herculis     . 

2.8 

KO 

16  26  36.454 

+2.5775 

-.0076 

+21  40  18.47 

-7.900 

-ojm 

X  Ophiuchi   .        .        .  t 

3.8 

AO 

16  26  40.530 

+3.0240 

-.0022 

+  2  10    0.96 

8.018 

-OU>79 

A  DracoTiis    . 

5.0 

B8p 

16  28    8.454 

-0.1203 

-.0048 

+68  56  59.63 

7.78S 

40:636 

r  Scorpii 

2.9 

BO 

16  30  39.012 

+3.7298 

-.0013 

-28    2  33.99 

7JK2 

-OJ034 

d  Herculis 

4.2 

AO 

16  31  23.682 

1.0335 

-.0006 

+42  36  34.34 

7.5» 

40il96 

C  Ophiuchi   . 

2.7 

BO 

16  32  31.894 

+3.3000 

+.0007 

-10  23  52.23 

-  7.444 

40ja23 

24  Scorpii 

5.0 

KO 

16  36  42.753 

3.4666 

-.0017 

-17  34  49.68 

7039 

-OJ004 

C  Herculis                     .  t 

3.0 

GO 

16  38    7.157 

2.2614 

-.0364 

+31  45  15.50 

6.620 

40JIO 

a  Trianguli  Australis    . 

1.9 

K2 

16  39  45.431 

6.3244 

+  .0028 

-68  52  30.55 

6.035 

-OM9 

7  Herculis 

3.6 

KO 

16  40    0.928 

2.0558 

+  .0031 

+39    4  52.71 

6.MS 

-ojon 

Groombridge  2377 

4.9 

FO 

16  43  42.208 

+1.1374 

+.0046 

+56  55  53.99 

-6.480 

4OJ063 

e  Scorpii 

2.4 

KO 

16  44  43.148 

3.8790 

-.0605 

-34    8  30.98 

6.731 

-0.364 

49  Herculis 

6.4 

AO 

16  48  15.353 

2.7302 

+.0010 

+15    6  51.28 

6^87 

-0.014 

c»Ar89    .... 

4.2 

K2 

16  52  52.977 

4.7714 

-.0011 

-53    1  58.16 

5.806 

-Oitt? 

K  Ophiuchi   . 

3.4 

KO 

16  53  41.476 

2.8383 

-.0199 

+  9  30  17.13 

5.780 

-oini 

30  Ophiuchi   . 
e  Herculis     . 

5.0 

KO 

16  56  37.836 

+3.1630 

-.0018 

-  4    5  51.02 

-5JM8 

-oum 

3.9 

AO 

16  57    4.510 

2.2946 

-.0036 

+31    2  57.72 

5.412 

40um 

d  Herculis     . 

5.3 

A2 

16  58  30.204 

2.2121 

-.0016 

+33  41  20.81 

5.333 

-OjOOO 

7  Ophiuchi   .        .        .  f 

2.6 

AO 

17    5  33.513 

3.4375 

+  .0017 

-15  37  18.62 

4.026 

4Oil0l 

7  Scorpii 

3.4 

F2 

17    6    8.027 

4.2924 

+  .0023 

-43    7  47.17 

4.974 

-OJ06 

C  DracoTiis    . 

3.2 

B5 

17    8  32.474 

+0.1691 

-.0021 

+65  49    4.72 

"  4.446 

40.0U 

a  Herculis     .        .        .  t 

var. 

Mb 

17  10  48.996 

2.7345 

-.0008 

+14  29    6.70 

4.389 

40i» 

S  Herculis                    .  f 

3.2 

AO 

17  11  34.833 

2.4632 

-.0019 

+24  56  14.97 

4.362 

-0058 

w  Herculis     . 

3.4 

K2 

17  12    7.227 

2.0885 

-.0028 

+36  54  11.30 

4.168 

--ojm 

0  Ophiuchi   . 

3.4 

B3 

17  16  50.939 

3.6818 

-.0006 

-24  55    0.35 

3.788 

-0.8M 

w  Herailifl     . 

5.4 

GO 

17  17  30.923 

+2.2430 

+  .0095 

+32  34  30.02 

-  4.741 

-1JH7 

fl  Arae    .... 

2.8 

K2 

17  18  18.843 

4.0811 

-.0004 

-55  27    6.14 

3.653 

-0.037 

6  Ophiuchi   . 

4.3 

FO 

17  21  14.287 

3.6609 

-.0009 

-24    5  57.17 

3.512 

-oa37 

d  Ophiuchi   . 

4.4 

KO 

17  22  20.777 

2.9757 

+  .0002 

+  4  12  45.16 

3.271 

+oins 

S  Arffi    .... 

3.8 

B8 

17  23  30.632 

5.4060 

-.0098 

-60  36  55.76 

3^298 

-0.130 

or  Arse    .... 

3.0 

B3p 

17  25  20.740 

+4.6330 

-.0036 

-49  48  39.11 

-3.108 

-0.083 

A  Herculis     . 

4.5 

KO 

17  27  20.598 

2.4241 

+.0016 

+26  10  23.59 

2.828 

+0i>18 

A  Scorpii 

1.7 

B2 

17  27  54.161 

4.0710 

-.0004 

-37    2  36.78 

2.826 

-OJOU 

/3  DracoTiis    . 

3.0 

GO 

17  28  32.038 

1.3543 

-.0017 

+62  21  47.19 

2.735 

+0iMI9 

a  Ophiuchi   . 

2.1 

A5 

17  31    2.073 

2.7838 

+.0080 

+12  37  12.90 

2.762 

-o.a5 

^  Serpentis   . 

3.6 

A5 

17  32  46.509 

+3.4330 

-.0038 

-15  20  47.56 

-  2.436 

-0.000 

t  Herculis     . 

3.8 

B3 

17  37    5.633    +l.<»3« ' +.0003i +46    3    1.811 

-  1.907     +0.003 

fi  Soorpii.  oomp.  6«.l,  W.S  n.  f. 
K  HeitnilLs,  stwr  6".5, 29" .7  n.  f. 
9  Cor.  Bor.,  oomp.  6».7, 4" .6  a.  p 

r. 

a  flooi 
A  Opl 
(Hei 

rpii,  oomp.  7«,  3".2  pr. 
ilucm,  comp. «»,  l'';2  n.  f. 
tmlls,  binary,  3-.0, 6-.0. 1" 
1.,  binary,  3-.2,8-.7,(K'U 

a  HerouliSyVar.irre] 

oomp.  6",  4".6  a 

S  Heromis,  binary, 

5.,  3-.1-3-.9,  dup. 

.f. 

oomp.  ^,  IT' 

^  Soorpii,  star  8»,  21"  pr. 

^  DraooiiiSfOomp.  8b,V'.4s.  f. 

nOpl 

8.  pr. 

MEAN  PLACES  OF  TEN-DAY  STAES,  1916.      227 

FOB  JANUARY  0^.975,  WASHINGTON  MEAN  TIME. 


t  imoanb, tt» a^.1, 10''.4 D.  t.  I     g  Lyra.  var.,l3<.9,3-.t-l-.l,stai 

I      •  Dnoo.,  Mu  7-^0,  33".l  n.  pr. 


228      MEAN  PLACES  OF  TEN-DAY  STARS,  1916. 

FOR  JANUARY  V.Vlb.  MEAN  TDCB. 


0  Crenl.  ttu  5».4,  J1".T  o.  f.  In  (^J-gni,  star  B~.0  pr.  1*,  rV'  t 

1  CrgDUoQDiit.  8».  l".«n.pr.  star7".Sl,  l«,M"j. 

ij  Aqallie,  TU.,  7*.l6,  3",7h".I  I      «  Ophpl,  comp.  *~,  T'A  s.  t. 

t  Drec>oiiis,oaBqt.T>.4,a''.In.  *.'>OaiTknt.,^Ct,fneot,t^Apt.!H 


MEAN  PLACES  OF  TEN-DAY  STARS,  1916.      229 

FOR  JANUARY  V.iTb,  WASHINGTON  MEAN  TIME. 


^  Cepbel,  aUr  S-,  13"^  a.  pr. 


230      MEAN  PLACES  OF  TEN-DAY  STARS,  1916. 

FOR  JANUARY  ifMB.  WASHINGTON  MEAN  TDfE. 


$  Pegaal.vaj.  Irreg, » 
I  Copbel,  oomp.  7-,  0" 


73  PegBSl,  blnBry,  •■,0,  «".0, 


MEAN  PLACES  OF  CIEC'UMPOLAR  STABS,  1916.    231 

FOR  JANUARY  0*.B75,  WASHINGTON  MEAN  TIME. 


•  Ui«  Hio.,  Mr  »■,  ir*  *.  pr.  |    )]  H.  Cmtaiop.,  (Mr  S-,  \VX  t.  pr.  1 


T,  »-.6, 1^ J»,  3". 2  n.  f. 
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CIRCUMPOLAR  STARS. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Gfoombxldce  1110. 

COotentU. 

1  H.  Dnioonii. 

C  CluunMleontU. 

80  H.  Camelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  6.2 

Mag.  5.3 

Wash. 

Ri^t 

nM»it. 

Wash. 

Right 

T>M*1I. 

Wash. 

Right 

Ht^lU 

Wash. 

Right 

Dm*!!. 

Wash. 

Right 

D«4I. 

Time. 

Asoen- 
iiion. 

nation. 

Mean 
Time. 

Aaoen- 
sion. 

nation. 

Mean 
Time. 

Aaoen- 
aion. 

nation. 

Mean 
Time. 

Aaoeo- 
sion. 

nation. 

Mean 

Time. 

Ajoen- 
sion. 

nation. 

h  m 

•     / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•   1 

Jan. 

816 

+88  53 

Jan. 

9    9 

-8519 

Jan. 

925 

+8141 

Jan. 

936 

-80  33 

Jan. 

10  21 

+8258 

0.6 

8 

17.56 

4.27 

0.6 

8 

13.87 

30.42 

0.6 

8 

24.08 

42.59 

0.6 

s 
27.67 

WW 

37.61 

0.7 

8.04 

52.69 

1.6 

18.23 

4.47 

1.6 

14.02 

30.80 

1.6 

24.22 

42.70 

1.6 

27.78 

37.98 

1.7 

8.21 

62.77 

2.6 

18.96 

4.69 

2.6 

14.14 

31.19 

2.6 

24.35 

42.83 

2.6 

27.88 

38.36 

2.6 

8.39 

62.84 

3.6 

19.75 

4.93 

3.6 

14.24 

31.58 

3.6 

24.50 

42.97 

3.6 

27.96 

38.73 

3.6 

8^ 

52.92 

4.6 

20.56 

5.18 

4.6 

14.34 

31.96 

4.6 

24.65 

43.14 

4.6 

28.02 

39.10 

4.6 

8.78 

63.00 

5.6 

21.36 

5.46 

5.6 

14.40 

32.30 

5.6 

24.81 

43.32 

5.6 

28.08 

39.48 

5.6 

8.98 

63.10 

6.6 

22.09 

5.77 

6.6 

14.48 

32.63 

6.6 

24.96 

43.54 

6.6 

28.14 

39.82 

6.6 

9.18 

63.24 

7.5 

22.73 

6.10 

7.6 

14.56 

32.94 

7.6 

25.10 

0 

43.78 

7.6 

28.20 

40.13 

7.6 

9.38 

63.41 

8.5 

23.26 

6.42 

8.6 

14.64 

33.27 

8.6 

25.21 

44.02 

8.6 

28.25 

40.44 

8.6 

9.54 

53.59 

9.5 

23.70 

6.75 

9.6 

14.74 

33.58 

9.6 

25.32 

44.27 

9.6 

28.32 

40.75 

9.6 

9.69 

63.78 

10.5 

24.04 

7.05 

10.6 

14.85 

33.92 

10.6 

25.41 

44.51 

10.6 

28.40 

41.06 

10.6 

9.83 

63.97 

11.5 

24.37 

7.33 

11.6 

14.97 

34.28 

11.6 

25.51 

44.74 

11.6 

28.48 

41.41 

11.6 

9.97 

64.15 

12.5 

24.67 

7.62 

12.6 

15.08 

34.66 

12.6 

25.59 

44.96 

12.6 

28.56 

41.78 

12.6 

10.10 

64.35 

13.5 

24.99 

7.89 

13.6 

15.19 

35.04 

13.6 

25.67 

45.16 

13.6 

28.63 

42.14 

13.6 

10.22 

54.51 

14.5 

25.36 

8.15 

14.6 

15.28 

35.46 

14.6 

25.76 

45.36 

14.6 

28.69 

42.54 

14.6 

10.35 

64.66 

15.5 

25.76 

8.41 

15.6 

15.35 

35.86 

15.6 

25.86 

45.56 

15.6 

28.76 

42.96 

15.6 

10.50 

64.81 

16.5 

26.18 

8.69 

16.6 

15.41 

36.27 

16.6 

25.96 

45.76 

16.6 

28.81 

43.35 

16.6 

10.64 

64.97 

17.5 

26.61 

8.98 

17.6 

15.46 

36.65 

17.6 

26.07 

45.98 

17.6 

28.86 

43.74 

17.6 

10.79 

65.14 

18.5 

27.05 

9.28 

18.6 

15.48 

37.05 

18.6 

26.18 

46.21 

18.6 

28.90 

44.13 

18.6 

10.95 

55.32 

19.5 

1 

27.48 

9.59 

19.6 

15.50 

37.41 

19.6 

26.29 

46.47 

19.6 

28.94 

44.51 

19.6 

11.11 

55.51 

20.5 

27.84 

9.91 

20.6 

15.52 

37.78 

20.6 

26.40 

46.74 

20.6 

28.98 

44.87 

20.6 

11.27 

55.73 

21.5 

28.15 

10.27 

21.5 

15.54 

38.12 

21.6 

26.50 

47.03 

21.6 

29.00 

45.22 

21.6 

11.42 

55.97 

22.5 

28.38 

10.62 

22.5 

15.55 

38.45 

22.6 

26.58 

47.32 

22.6 

29.03 

45.57 

22.6 

11.56 

56.24 

23.5 

28.53 

10.96 

23.5 

15.58 

38.80 

23.6 

26.65 

47.62 

23.6 

29.06 

45.91 

23.6 

11.68 

56.50 

24.5 

28.59 

11.32 

24.5 

15.62 

39.15 

24.6 

26.70 

47.92 

24.6 

29.10 

46.26 

24.6 

11.79 

56.76 

25.5 

28.60 

11.64 

25.5 

15.67 

39.52 

25.5 

26.76 

48.20 

25.6 

29.14 

46.63 

25.6 

11.88 

57.01 

26.5 

28.60 

11.94 

26.5 

15.71 

39.89 

26.5 

26.80 

48.46 

26.6 

29.18 

47.01 

26.6 

11.96 

57.26 

27.5 

28.60 

12.22 

27.5 

15.75 

40.32 

27.5 

26.85 

48.71 

27.6 

29.23 

47.42 

27.6 

12.06 

57.49 

28.5 

28.64 

12.50 

28.5 

15.77 

40.75 

28.5 

26.90 

48.94 

28.5 

29.27 

47.84 

28.6 

12.15 

57.69 

29.5 

28.76 

12.76 

29.5 

15.78 

41.19 

29.6 

26.96 

49.18 

29.5 

29.30 

48.29 

29.6 

12.25 

57.89 

30.5 

28.93 

13.03 

30.5 

15.78 

41.62 

30.5 

27.04 

49.40 

30.5 

29.32 

48.73 

30.6 

12.36 

58.08 

31.5 

29.13 

13.30 

31.5 

15.73 

42.05 

31.5 

27.13 

49.64 

31.5 

29.33 

49.17 

31.6 

12.49 

58.28 

51.42         H 

1-51.41 

12.27        -12.23 

6.92          +6.85 

6.10          -6.02 

8.18           +8.12 

gh     14in     4 

IS'.Sll 

^     9»     6-. 085 

9^   25"^  12-.930 

^  36™  24».003 

10»»    20**  57-.259 

+88** 

53'     ] 

ir'.43 

-85° 

19'    4 

12".77 

+81*» 

41'    I 

)7".18 

-80*» 

33'    I 

)0".61 

+82° 

59' 

12  ".27 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


i/OoteBttt. 

Bradley  167t. 

lOotantta. 

as  H.  Oamelop.  uq. 

iTOotantii. 

Mag.  6.3 

Mag.  6.3 

Mag.  5.4 

Mag.  5.3 

Bdag.  5.6 

Time. 

Asoeo- 
sion. 

h  m 

D«di- 
nstion. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mmn 
Time. 

Right 
Ascen- 
sion. 

!>«"■    MSn 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

ASOMI- 

aioo. 

Decll- 
nation. 

•     t 

h  m 

•     / 

h  m  i      •     '1 

h  m 

•     / 

h  m  \ 

•         / 

Jan. 

10  59 

-84  8 

Jan. 

12  14 

+88  9 

Jan. 

12  45  -84  39|  Jan. 

12  48 

+83  51 

Jan. 

13  27 

-8521 

0.7 

s 
57.62 

16.46 

0.7 

s 
43.13 

30.10 

0.8    58.34 

48.72 

0.8 

s 
32.63 

43.39 

0.8 

8 

O.ll 

10.70 

1.7 

57.81 

16.75 

1.7 

43.73 

30.05 

1.8 

58.64 

48.81 

1.8 

32.82 

43.27 

1.8 

0.46 

10.73 

2.7 

58.05 

17.04 

2.7 

44.36 

29.99 

2.7 

58.94 

48.95 

2.8 

33.01 

43.14 

2.8 

0.81 

10.78 

3.7 

58.24 

17.33 

3.7 

45.05 

29.91 

3.7 

59.22 

49.11 

3.7 

33.23 

43.01 

3.8 

1.15 

10.87 

4.7 

58.42 

17.62 

4.7 

45.78 

29.83 

4.7 

59.47 

49.29 

4.7 

33.45 

42.88 

4.8 

1.46 

10.96 

5.7 

58.56 

17.90 

5.7 

46.56 

29.77 

5.7 

59.72 

49.45 

5.7 

33.69 

42.77 

5.8 

1.74 

11.06 

6.7 

58.72 

18.17 

6.7 

47.35 

29.75 

6.7 

59.94 

49.59 

6.7 

33.93 

42.67 

6.8 

2.02 

11.16 

7.7 

58.87 

18.42 

7.7 

48.15 

29.75 

7.7 

60.17 

49.71 

7.7 

34.17 

42.62 

7.8 

2.29 

11.23 

8.7 

59.02 

18.65 

8.7 

48.90 

29.79 

8.7 

60.39 

49.81 

8.7 

34.40 

42.59 

8.8 

2.55 

11.27 

9.7 

59.19 

18.87 

9.7 

49.61 

29.84 

9.7    60.62 

49.90 

9.7 

34.63 

42.59 

9.8 

2.83 

11.31 

10.7 

59.38 

19.12 

10.7 

50.27 

29.89 

10.7    60.88 

49.99 

10.7 

34.83 

42.59 

10.8 

3.13 

11.35 

11.7 

59.56 

19.39 

11.7 

50.88 

29.97 

11.7    61.15 

50.09 

11.7 

35.02 

42.59 

11.8 

3.44 

11.39 

12.6 

59.76 

19.67 

12.7 

51.47 

30.02 

12.7 

61.42 

50.22 

12.7 

35.21 

42.60 

12.8 

3.77 

11.43 

13.6 

59.95 

19.96 

13.7 

52.04 

30.06 

13.7 

61.70 

50.38 

13.7 

35.40 

42.60 

13.7 

4.10 

11.50 

14.6 

60.13 

20.28 

14.7 

52.63  i  30.11 

14.7 

61.98 

50.54 

14.7 

35.59 

42.60 

14.7 

4.44 

11.60 

15.6 

60.31 

20.61 

15.7 

53.24  i  30.14 

15.7 

62.26 

50.72 

15.7 

35.78 

42.58 

15.7 

4.78 

11.72 

16.6 

60.48 

20.93 

16.7 

53.88 

30.19 

16.7    62.52 

50.92 

16.7 

35.98 

42.55 

16.7 

5.10 

11.86 

17.6 

60.63 

21.27 

17.7 

54.55  '  30.22 

17.7    62.77 

51.13 

17.7 

36.20 

42.53 

17.7 

5.42 

12.01 

18.6 

60.77 

21.62 

18.7 

55.24 

30.24 

18.7  .  63.01 

51.35 

18.7 

36.42 

42.52 

18.7 

5.71 

12.16 

19.6 

60.89 

21.94 

19.7  •  55.98 

30.31 

19.7 

63.24 

51.57 

19.7 

36.65 

42.52 

19.7 

5.99 

12.31 

20.6 

61.01 

22.26 

20.7 

56.70 

30.39 

20.7 

63.45 

51.78 

20.7 

36.88 

42.53 

20.7 

6.26 

12.46 

21.6  '^I.IS 

22.57 

21.7 

57.42 

30.48 

21.7 

63.66 

51.98 

21.7 

37.11 

42.57 

21.7 

6.53 

12.61 

22.6    61.26 

22.87 

22.7 

58.13 

30.61 

22.7 

63.87 

52.16 

22.7 

37.34 

42.65 

22.7 

6.78 

12.74 

23.6    61.37 

23.17 

23.7 

58.81 

30.74 

23.7 

64.08 

52.35 

23.7 

37.55 

42.73 

23.7 

7.05 

12.88 

24.6    61.50 

23.45 

24.7 

59.43  i  30.90 

24.7 

64.30 

52.53 

24.7 

37.75 

42.82 

24.7 

7.31 

13.01 

25.6 

61.64 

23.77 

25.7 

60.01 

31.07 

25.7 

64.54 

52.71 

25.7 

37.95 

42.93 

25.7 

7.61 

13.12 

26.6 

61.79 

24.10 

26.7 

60.54 

31.24 

26.7 

64.79 

52.90 

26.7 

38.12 

43.03 

26.7 

7.92 

13.25 

27.6 

61.94 

24.46 

27.7 

61.05  !  31.38 

27.7 

65.06 

53.12 

27.7 

38.30 

43.13 

27.7 

8.25 

13.41 

28.6 

62.09 

24.83 

28.7 

61.54 

31.50 

28.7 

65.33 

53.38 

28.7 

38.47 

43.19 

28.7 

8.58 

13.59 

29.6 

62.23 

25.22 

29.7 

62.07 

31.61 

29.7 

65.57 

53.66 

29.7 

38.64 

43.24 

29.7 

8.91 

13.80 

30.6 

62.35 

25.63 

30.7 

62.63 

31.71 

30.7 

65.82 

53.95 

30.7 

38.82 

43.29 

30.7 

9.22 

14.04 

31.6 

62.45 

26.04 

31.6 

63.24  i  31.81 

1 

31.7 

66.05 

54.26 

31.7 

39.03 

43.35 

31.7 

9.52 

14.29 

9.79         -9.74 

31.: 

L2      +31.10 

10.75      -] 

10.71 

9.; 

35        +9.30 

12.: 

54     -12.30 

10»»    59*   55-.642 

12h   14»  28- .053 

12h   46ia     1.  183 

12»»   48»  29».976 

13»» 

27«    5- .514 

-84** 

8'     i 

W'OA  1 

+88^ 

9'    i 

»6".03 

-84^ 

40' 

2".72 

+83° 

52'    ] 

10  ".05 

-85° 

21'    2 

3".59 
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CIRCUMPOLAR  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  iTme  Miiioiii. 

;rOotuitlg. 

A.  TJxwm  Xlnotis. 

(TOotentlB. 

76I>ZMOiiii. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mai^.  5.5 

Mag.  5.7 

Mean 
Tim*. 

Right 
Aaccn- 

D«cU. 
mtkm. 

Wash. 
Thne. 

Asoon- 
sion. 

DecU- 
nation. 

Wash. 

Mean 
Thne. 

Ri0it 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

li  m 

•    / 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

•    t 

Jan.'  17  58 

+86  36 

Jan. 

18    5 

-87  39 

Jan. 

19    2  +89    d 

Jan. 

19  25 

-8913 

mS 

.Jan. 

20  48 

+8213 

mm 

11.9 

s 
62.98 

42.45 

0.9 

8 

12.67 

54.70 

1.0 

s 
8.38 

65.32 

1.0 

s 
3.13 

W  f 

43.37 

1.1 

8 

33.38 

WW 

26.77 

4.9 

52.94 

42.13 

1.9 

12.95 

54.34 

2.0 

7.93 

55.06 

2.0 

3.31 

42.95 

2.1 

33.28 

26.57 

2.9 

52.91 

41.81 

2.9 

13.28 

54.00 

3.0 

7.43 

54.77 

3.0 

3.63 

42.56 

3.1 

33.18 

26.36 

3.9 

1 

52.86 

41.47 

3.9 

13.63  ;  53.68 

1 

4.0 

6.91 

54.45 

4.0 

4.05 

42.18 

4.1 

33.07 

26.13 

4.9    52.84 

41.10 

4.9 

13.98 

53.39 

5.0 

6.41 

54.11 

5.0 

4.51 

41.86 

5.1 

32.96 

25.87 

5.9 

52.84 

40.74 

5.9 

14.32 

53.10 

6.0 

5.99 

53.75 

6.0 

4.96 

41.52 

6.1 

32.85 

25.31 

6.9 

52.87 

40.35 

6.9 

14.61 

62.83 

6.9 

5.66 

53.39 

7.0 

5.30 

41.21 

7.1 

32.74 

25.29 

7.9 

52.92 

39.97 

7.9 

14.87 

62.67 

7.9 

5.45 

53.03 

8.0 

5.57 

40.92 

8.1 

32.65 

24.95 

8.9 

53.01 

39.62 

8.9 

16.11 

52.28 

8.9 

5.35 

52.66 

9.0 

5.76 

40.59 

9.1 

32.56 

24.64 

9.9 

53.11 

39.30 

9.9 

15.35 

51.98 

9.9 

5.34 

52.33 

10.0 

5.89 

40.26 

lO.l 

32.49 

24.34 

10.9 

53.23 

38.99 

10.9 

15.60 

51.67 

10.9 

6.37 

52.02 

11.0 

6.03 

39.90 

ll.l 

32.43 

24.03 

11.9 

53.33 

38.70 

11.9 

15.87 

51.33 

11.9 

5.41 

51.72 

12.0 

6.22 

39.52 

12.1 

32.37 

23.74 

12.9 

53.43 

38.42 

12.9 

16.17 

50.99 

12.9 

5.42 

51.43 

12.9 

6.48 

39.12 

13.1 

32.32 

23.47 

13.9 

53.62 

38.14 

l5.9 

16.62 

50.64 

13.9 

5.40 

51.14 

13.9 

6.86 

38.73 

14.1 

32.26 

23.20 

14.9 

53.60 

37.86 

14.9 

16.89 

50.30 

14.9 

6.36 

50.85 

14.9 

7.34 

38.34 

15.0 

32.21 

22.94 

15.9 

53.68 

37.67 

15.9 

.17.30 

49.98 

15.9 

5.28 

50.55 

15.9 

7.92 

37.96 

16.0 

32.16 

22.69 

16.9 

53.77 

37.26 

16.9 

17.72 

49.69 

16.9 

5.21 

50.23 

16.9 

8.60 

37.60 

17.0 

32.09 

22.43 

17.9 

53.85 

36.94 

17.9 

18.15 

49.40 

17.9 

5.13 

49.90 

17.9 

9.33 

37.23 

18.0 

32.02 

22.13 

18.9 

53.95 

36.60 

18.9 

18.59 

49.15 

18.9 

5.09 

49.58 

18.9 

10.08 

36.88 

19.0 

31.96 

21.82 

19.9 

54.07 

36.25 

19.9 

19.02 

48.91 

19.9 

5.09 

49.24 

19.9 

10.84 

36.57 

20.0 

31.90 

21.50 

20.9 

54.21 

35.90 

20.9 

19.42 

48.67 

20.9 

5.15 

48.88 

20.9 

11.56 

36.28 

21.0 

31.83 

21.14 

21.9 

54.37 

35.56 

21.9 

19.81 

48.43 

21.9 

5.31 

48.52 

21.9 

12.25 

35.97 

22.0 

31.77 

20.78 

22.9 

54.55 

35.22 

22.9 

20.18 

48.18 

22.9 

5.55 

48.17 

22.9 

12.88 

35.65 

23.0 

31.73 

20.42 

23.9 

54.75 

34.91 

23.9 

20.54 

47.92 

23.9 

5.87 

47.83 

23.9 

13.46 

35.33 

24.0 

31.70 

20.07 

24.9 

54.95 

34.62 

24.9 

20.91 

47.67 

24.9 

6.25 

47.51 

24.9 

14.02 

34.99 

25.0 

31.68 

19.75 

25.9 

55.16 

«M.«j4 

25.9 

21.28 

47.39 

25.9 

6.64 

47.22 

25.9 

14.60 

34.64 

26.0 

31.67 

19.43 

26.9 

55.35 

34.11 

26.9 

21.69 

47.07 

26.9 

7.04 

46.94 

26.9 

15.24 

34.28 

27.0 

31.66 

19.13 

27.9 

55.54 

33.88 

27.9 

22.14 

46.77 

27.9 

7.39 

46.66 

27.9 

16.01 

33.91 

28.0 

31.64 

18.84 

28.9 

55.70 

33.65 

28.9 

22.66 

46.48 

28.9 

7.66 

46.38 

28.9 

16.91 

33.52 

29.0 

31.63 

18.57 

29.9 

55.85 

33.40 

29.9 

23.21 

46.21 

29.9 

7.88 

46.11 

29.9 

17.97 

33.15 

30.0 

31.62 

18.31 

30.9 

56.00 

33.15 

30.9 

23.79 

45.96 

30.9 

8.00 

45.84 

30.9 

19.16 

32.80 

31.0 

31.58 

18.02 

31.9 

56.17 

32.87 

31.9 

24.37 

45.76 

31.9 

8.24 

45.64 

31.9 

20.40 

32.46 

32.0 

31.54 

17.70 

16.91       +16.88 

24.53      -24.51 

58.] 

11      +5 

>8.11 

74.] 

14      -7 

4.14 

7.39       +7.32 

17»»    59-   20».805 

IS**     5»  36M63 

19»» 

3»  5 

a».560 

19»» 

26"     7M89 

20»»  48"  44'. 660 

+86*» 

36'     I 

»1".19  1 

-87«» 

39'    £ 

►2".21 

+89*» 

0'    S 

►6  ".70 

-89*» 

13'    2 

;5".99 

+82«» 

13'    1 

6".38 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


X 

OotentU. 

V  Ootentts. 

P  OotentlB. 

89  H.  Cephel. 

X^OctuttB. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Timft. 

Right 
Ascen- 
sion. 

Dedi- 

natlaa. 

h  m 

•    / 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

• 

Jan. 

2138 

-83   6 

Jan. 

2215 

-86  23 

Jan. 

22  37 

-8149 

Jan. 

23  27 

+86  50 

Jan. 

23  47 

-8229 

1.1 

s 
6.92 

WW 

36.69 

1.1 

s 
52.12 

WW 

59.54 

1.2 

s 
31.91 

r  w 

35.75 

1.2 

s 

30.51 

rw 

62.88 

1.2 

8 

14.19 

23.41 

2.1 

6.83 

36.35 

2.1 

51.87 

59.21 

2.2    31.80 

1 

35.48 

2.2 

30.17 

62.87 

2.2 

14.03 

23.23 

3.1 

6.76 

36.01 

3.1 

51.66 

58.88 

3.2  1  31.70 

35.19 

3.2 

29.81 

62.86 

3.2 

13.88 

23.oa 

4.1 

6.71 

35.67 

4.1 

51.48 

58.56 

4.2 

31.61 

34.89 

4.2 

29.41 

62.86 

4.2 

13.75 

22.81 

5.1 

6.66 

35.34 

5.1 

51.33 

58.25 

5.2    31.53 

34.64 

5.2 

29.00 

62.84 

5.2 

13.62 

22.61 

6.1 

6.62 

35.05 

6.1 

51.17 

57.97 

6.1    31.46 

34.39 

6.2 

28.56 

62.78 

6.2 

13.50 

22.41 

7.1 

6.57 

34.78 

7.1 

51.01 

57.72 

7.1 ;  31.39 

34.14 

7.2 

28.13 

62.68 

7.2 

13.39 

22.25 

8.1 

6.50 

34.50 

8.1 

50.83 

57.47 

8.1 

31.30  !  33.92 

8.2 

27.69 

62.58 

8.2 

13.26 

22.10 

9.1 

6.42 

34.24 

9.1 

■ 

50.64 

57.21 

9.1 

31.22  ;  33.71 

9.2 

27.30 

62.46 

9.2 

13.12 

21.96 

10. 1 

6.34 

33.95 

10.1 

50.42 

56.94 

10.1 

31.11    33.48 

10.2 

26.93 

62.33 

10.2 

12.97 

21.80 

11.1 

6.25 

33.64 

11.1 

50.19 

56.66 

11.1 

31.00 

33.24 

11.2 

26.59 

62.20 

11.2 

12.82 

21.63 

12.1 

6.16 

33.31 

12.1 

49.95 

56.38 

12.1 

30.88 

32.97 

12.2 

26.27 

62.07 

12.2 

12.66 

21.46 

13.1 

6.07 

32.98 

13.1 

49.72 

56.06 

13.1 

30.77 

32.70 

13.2 

25.98 

61.95 

13.2 

12.50 

21.27 

14.1 

6.00 

32.63 

14.1 

49.50 

55.72 

14.1 

30.67 

32.40 

14.2 

25.68 

61.83 

14.2 

12.34 

21.04 

15.1 

5.94 

32.26 

15.1 

49.31 

55.38 

15.1 

30.57 

32.08 

15.2 

25.36 

61.73 

15.2 

12.20 

20.81 

16.1 

5.89 

31.89 

16.1 

49.13 

55.04 

16.1 

30.48 

31.77 

16.2 

25.04 

61.63 

16.2 

12.05 

20.57 

17.1 

5.85 

31.53 

17.1 

48.99 

54.69 

17.1 

30.41 

31.44 

17.2 

24.69 

61.52 

17.2 

11.92 

20.33 

18.1 

5.83 

31.16 

18.1 

48.87 

54.33 

18.1 

30.36 

31.11 

18.2 

24.33 

61.42 

18.2 

11.81 

20.06 

19.1 

5.82 

30.82 

19.1 

48.76 

54.00 

19.1 

30.30 

30.81 

19.1 

23.96 

61.29 

19.2 

11.70 

19.80 

20.1 

5.80 

30.48 

20.1 

48.66 

53.67 

20.1 

30.25 

30.52 

20.1 

23.59 

61.12 

20.2 

11.60 

19.56 

21.1 

5.78 

30.17 

21.1 

48.55 

53.34 

21.1 

30.20 

30.22 

21.1 

23.21 

€0.96 

21.2 

11.49 

19.31 

22.1 

5.75 

29.85 

22.1 

48.45 

53.05 

22.1 

30.14 

29.93 

22.1 

22.84 

60.76 

22.2 

11.39 

19.09 

23.1 

5.72 

29.53 

23.1 

48.33 

52.74 

23.1 

30.08 

29.64 

23.1 

22.50 

60.56 

23.2 

11.28 

18.85 

24.1 

5.68 

29.24 

24.1 

48.20 

52.45 

24.1 

30.01 

29.37 

24.1 

22.16 

60.34 

24.1 

11.16 

18.64 

25.1 

5.64 

28.92 

25.1 

48.04 

52.13 

25.1 

29.92 

29.08 

25.1 

21.87 

60.12 

25.1 

11.03 

18.41 

26.1 

5.60 

28.55 

26.1 

47.86 

51.79 

26.1 

29.84 

28.78 

26.1 

21.59 

59.90 

26.1 

10.89 

18.18 

27.1 

5.54 

28.19 

27.1 

47.71 

51.43 

27.1 

29.75 

28.44 

27.1 

21.35 

59.70 

27.1 

10.75 

17.91 

28.1 

5.50 

27.80 

28.1 

47.57 

51.05 

28.1 

29.68 

28.08 

28.1 

21.11 

59.50 

28.1 

10.62 

17.63 

29.0 

5.49 

27.38 

29.1 

47.47 

50.63 

29.1 

29.62 

27.70 

29.1 

20.88 

59.33 

29.1 

10.49 

17.30 

30.0 

5.49 

26.96 

30.1 

47.38 

50.23 

30.1 

29.57 

27.31 

30.1 

20.61 

59.18 

30.1 

10.38 

16.98 

31.0 

5.51 

26.56 

31.1 

47.33 

49.81 

31.1 

29.54 

26.92 

31.1 

20.33 

59.03 

31.1 

10.29 

16.64 

32.0 

5.54 

26.17 

32.1 

47.31 

49.41 

32.1 

29.53 

26.52 

32.1 

20.02 

58.85 

32.1 

10.20 

16.28 

8.3 

3         -8.27 

15.92      -15.89 

7.03       -6.96 

18.20     +18.17 

7.65       -7.58 

21»» 

38*   10- .025 

22«»   15»  56-.333 

22>»   37«  32V703 

23»»   27-  44-.392 

23>»  47«  12«.813 

-83*» 

6'     2 

!3".31  1 

-86*» 

23'    4 

t5".22  1 

-81*> 

49'    2 

ll'Ml 

+86*> 

50'    a 

i9  ".03 

-82» 

29' 

8".43 
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CIRCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4S  H.  Cepkei. 
I         Mag.  4.5 

a  Vxut  Minoiis. 
(Polaria,) 
Mag.  2.1 

4  G.  Ootantlg. 

Mag.  5.6 

Oroombridf  e  760. 

Mag.  6.7 

Qroombildf e  M4. 

Mag.  6.4 

^ 

Right 

A9O0II- 

sion. 

Decli- 
nation. 

Wash. 
Meui 

Time. 

Ri^t 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

f 

h  m 

•     / 

h  m 

o         / 

h  m 

h  m 

e        / 

h  m 

•     / 

^^Wk^« 

056 

+85  48 

MM 

Feb. 

128 

+88  51 

Feb. 

141 

-8511 

Feb. 

4    9 

+85  20 

§  M 

Feb. 

535 

+85  9 

§M 

:a.2 

s 
52.30  ,  52.14 

0.2 

s 
79.77 

52.99 

0.2 

3 

65.14 

w  r 

50.09 

0.3 

s 
56.09 

WW 

26.97 

0.4 

s 
11.71 

WW 

Anrn 

1.2 

52.03 

52.08 

1.2 

78.73 

52.99 

1.2 

64.89 

49.87 

1.3 

55.91 

27.16 

1.4 

11.59 

48.04 

2.2 

51.74 

52.00 

2.2 

77.61 

52.94 

2.2 

64.66 

49.65 

2.3 

55.69 

27.35 

2.4 

11.45 

48.31 

3.2 

51.44 

51.90 

3.2 

76.44 

52.89 

3.2 

64.43 

49.45 

3.3 

55.46 

27.52 

3.4 

11.29 

48.58 

4.2 

51.14 

51.77 

4.2 

75.26 

52.82 

4.2 

64.20 

49.27 

4.3 

55.19 

27.68 

4.4 

11.11 

48.85 

5.2 

50.85 

51.61 

5.2 

74.11 

52.72 

5.2 

63.98 

49.09 

5.3 

54.93 

27.83 

5.4 

10.91 

49.09 

tJ2 

50.57 

51.42 

6.2 

73.02 

52.58 

6.2 

63.74 

48.94 

6.3  '  54.65 

27.92 

6.4 

10.71 

49.29 

r    7.2 

50.32 

51.22 

7.2 

72.01 

52.44 

7.2    63.48 

48.79 

7.3  ;  54.40 

28.00 

7.4 

10.50 

49.48 

S.2 

50.08 

51.03 

8.2 

71.09 

52.31 

8.2 

63.21 

48.64 

8.3  j  54.16 

28.05 

8.3 

10.29 

49.64 

♦.2 

49.88 

50.84 

9.2 

70.22 

52.16 

9.2 

62.93 

48.47 

9.3 

53.93 

28.09 

9.3 

10.10 

49.79 

10.2 

49.68 

50.66 

10.2    69.38 

52.01 

10.2 

62.65 

48.28 

10.3 

53.70 

28.14 

10.3 

9.91 

49.94 

11.1 

49.49 

50.50 

11.2    68.55 

51.89 

11.2 

62.38 

48.07 

11.3 

53.49 

28.20 

11.3 

9.75 

50.08 

12.1 

49.29 

50.34 

12.2    67.71 

51.75 

12.2 

62.10 

47.85 

12.3 

53.28 

28.26 

12.3 

9.58 

50.24 

13.1 

49.08 

50.19 

13.2 

66.83 

51.65 

13.2 

61.86 

47.59 

13.3 

53.06 

28.35 

13.3 

9.41 

50.41 

14.1 

48.85 

50.03 

14.2 

65.91 

51.52 

14.2 

61.62 

47.35 

14.3 

52.84 

28.43 

14.3 

9.25 

50.60 

15.1 

48.61 

49.85 

15.2 

64.95 

51.40 

15.2 

61.39 

47.08 

15.3 

52.61 

28.54 

15.3 

9.07 

50.80 

16.1 

48.37 

49.68 

16.2 

63.95 

51.26 

16.2 

61.17 

46.80 

16.3 

52.36 

28.62 

16.3 

8.87 

50.99 

17.1 

48.13 

49.50 

17.2 

62.93 

51.14 

17.2 

60.98 

46.56 

17.3 

52.10 

28.69 

17.3 

8.66 

51.18 

18JL 

47.88 

49.29 

18.2 

61.90 

50.97 

18.2 

60.78 

46.31 

18.3 

51.83 

28.76 

18.3 

8.43 

51.37 

W.1 

47.63 

49.06 

19.1 

60.89 

50.77 

19.2 

60.58 

46.06 

19.3 

51.54 

28.81 

19.3 

8.19 

51.55 

20.1 

47.38 

48.82 

20.1 

59.91 

50.57 

1 

20.2    60.37 

45.83 

20.3 

51.25 

28.82 

20.3 

7.98 

51.69 

21.1 

47.18 

48.55 

21.1 

59.01 

50.34 

21.2 

60.15 

45.61 

21.3 

50.96 

28.83 

21.3 

7.70 

51.79 

22.1 

46.98 

48.28 

22.1 

58.19 

50.09 

22.2 

59.92 

45.38 

22.3 

50.69 

28.80 

22.3 

7.42 

51.87 

23.1 

46.82 

48.02 

23.1 

57.47 

49.87 

23.1 

59.68 

45.15 

23.2 

50.45 

28.76 

23.3 

7.20 

51.97 

24J 

46.67 

47.77 

24.1 

56.82 

49.64 

24.1 

59.43 

44.92 

24.2 

50.22 

28.72 

24.3 

6.98 

52.04 

251 

46.54 

47.54 

25.1 

56.21 

49.45 

26.1 

59.18 

44.64 

25.2 

50.00 

28.67 

25.3 

6.79 

52.11 

2(i 

46.41 

47.33 

26.1 

55.57 

49.26 

26.1 

58.93 

44.31 

26.2 

49.80 

28.67 

26.3 

6.60 

52.18 

27.1 

46.26 

47.15 

27.1 

54.90 

49.08 

27.1 

58.70 

43.99 

27.2 

49.60 

28.65 

27.3 

6.42 

52.28 

28.1 

46.09 

46.95 

28.1 

54.16 

48.94 

28.1 

58.51 

43.65 

28.2 

49.37 

28.69 

28.3 

6.23 

52.39 

29.1 

45.92 

46.74 

29.1 

53.35 

48.77 

29.1 

58.32 

43.31 

29.2 

49.15 

28.69 

29.3 

6.04 

52.62 

T     10.1 

45.72 

46.51 

30.1 

52.50 

48.57 

30.1 

58.17 

42.99 

30.2 

48.88 

28.71 

30.3 

5.81 

52.65 

31.1 

45.51 

46.26 

31.1 

51.63 

48.34 

31.1 

58.01 

42.66 

31.2 

48.62 

28.70 

31.3 

5.57 

52.78 

13.70       +13.66 

50.45      +50.44 

11.94      -11.90 

12.31      +12.27 

11.1 

56     +11.82 

0^   67-     1«.657 

V  29"  44-.254 

V'  42"     6M02 

4h     9»  44-.952 

5*^ 

34"  54'. 014 

+85*» 

48'    2 

t5".87 

+88*» 

51'    2 

I5".03  1 

-85° 

11'    5 

J9".58 

+85*» 

20' 

1".04 

+85*» 

9'    2 

8  ".07 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  G.  MensM. 

C 

MensM. 

61  H.  Ce^hei. 

85  H.  Camelop. 

7  a.  OeteBtls. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

Wash. 
Mean 
TinM. 

Right 

Ascen- 

alon. 

Decll- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aacen- 

sion. 

DecU- 
DAtion. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Decli. 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Decli- 
nation. 

Waah. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

DeoU. 
natihae 

h  m 

•    f 

h  m 

•     / 

h  m 

•     / 

h  m 

•      r 

h  m 

•    t 

Feb. 

546 

-84  49 

Feb. 

6  47 

-80  4a|  Feb. 

99 

7    2 

+87  11 

0f 

Feb. 

7  13 

+82  3^ 

Feb. 

7  16 

-8664 

0.4 

33.18 

55.82 

0.4 

s 
8.47 

39.94 

0.4 

s 
12.56 

10.87 

0.4 

44.78 

45.40 

0.4 

s 
53.69 

4.25 

1.4 

32.93 

56.01 

1.4 

8.37 

40.22 

1.4 

12.51 

11.19 

1.4 

44.77 

45.72 

1.4 

53.37 

4.55 

2.4 

32.69 

56.20 

2.4 

8.27 

40.49 

2.4 

12.43 

11.52 

2.4 

44.76 

46.04 

2.4 

53.08 

4.84 

3.4 

32.46 

56.35 

3.4 

8.16 

40.73 

3.4 

12.31 

11.86 

3.4 

44.73 

46.38 

3.4 

52.80 

5.12 

4.4 

32.24 

56.52 

4.4 

8.06 

40.97 

4.4 

12.15 

12.19 

4.4 

44.68 

46.71 

4.4 

52.53 

5.38 

5.4 

32.03 

56.71 

5.4 

7.97 

41.24 

5.4 

11.94 

12.50 

5.4 

44.62 

47.01 

5.4 

52.29 

5.66 

6.4 

31.81 

56.92 

6.4 

7.87 

41.51 

6.4 

11.71 

12.79 

6.4 

44.53 

47.30 

6.4 

52.05 

5.97 

7.4 

31.69 

57.14 

7.4 

7.79 

41.82 

7.4 

11.48 

13.06 

7.4 

44.44 

47.57 

7.4 

51.82 

6.28 

8.4 

31.37 

57.36 

8.4 

7.69 

42.13 

8.4 

11.23 

13.31 

8.4 

44.37 

47.81 

8.4 

51.57 

6.61 

9.4 

31.14 

57.59 

9.4 

7.58 

42.44 

9.4 

11.00 

13.56 

9.4 

44.29 

48.04 

9.4 

51.30 

6.96 

10.4 

30.89 

57.81 

10.4 

7.48 

42.76 

10.4 

10.79 

13.78 

10.4 

44.22 

48.27 

10.4 

51.02 

7.30 

11.3 

30.62 

58.04 

11.4 

7.37 

43.08 

11.4 

10.59 

14.01 

11.4 

44.17 

48.49 

11.4 

60.71 

7.63 

12.3 

30.35 

58.24 

12.4 

7.24 

43.36 

12.4 

10.41 

14.24 

12.4 

44.11 

48.73 

12.4 

50.38 

7.95 

13.3 

30.08 

68.40 

13.4 

7.12 

43.62 

13.4 

10.22 

14.49 

13.4 

44.05 

48.97 

13.4 

50.03 

8.25 

14.3 

29.81 

58.56 

14.4 

7.00  !  43.87 

14.4 

10.04 

14.76 

14.4 

44.00 

49.24 

14.4 

49.67 

8.54 

16.3 

29.64 

58.70 

15.4 

6.87 

44.10 

15.4 

9.84 

15.02 

15.4 

43.94 

49.50 

15.4 

49.31 

8.81 

16.3 

29.27 

58.81 

16.4 

6.74 

44.31 

16.4 

9.62 

15.30 

16.4 

43.86 

49.79 

16.4 

48.95 

9.05 

17.3 

29.02 

68.91 

17.4 

6.62 

44.51 

17.4 

9.39 

15.59 

17.4 

43.78 

50.08 

17.4 

48.60 

9.29 

18.3 

28.77 

59.02 

18.4 

6.50 

44.71 

18.4 

9.11 

16.87 

18.4 

43.70 

50.35 

18.4 

48.26 

9.54 

19.3 

28.52 

59.13 

19.4 

6.38 

44.91 

19.4 

8.80 

16.14 

19.4 

43.69 

50.63 

19.4 

47.93 

9.77 

20.3 

28.28 

59.26 

20.4 

6.26 

45.13 

20.4 

8.48 

16.39 

20.4 

43.47 

50.87 

20.4 

47.61 

10.02 

21.3 

28.04 

59.41 

21.4 

6.16 

45.36 

21.4 

8.14 

16.62 

21.4 

43.34 

51.12 

21.4 

47.29 

10.26 

22.3 

27.78 

59.55 

22.4 

6.03 

45.60 

22.4 

7.79 

16.81 

22.4 

43.22 

61.32 

22.4 

46.98 

10.54 

23.3 

27.51 

59.73 

23.4 

5.90 

45.85 

23.4 

7.45 

17.01 

23.4 

43.09 

61.52 

23.4 

46.65 

10.83 

24.3 

27.24 

59.89 

24.4 

5.78 

46.11 

24.4 

7.13 

17.17 

24.4 

43.00 

51.69 

24.4 

46.29 

11.13 

25.3 

26.95 

60.03 

25.4 

5.64 

46.36 

25.4 

6.86 

17.32 

25.4 

42.89 

51.84 

25.4 

45.91 

11.42 

26.3 

26.66 

60.13 

26.4 

5.50 

46.61 

26.4 

6.60 

17.49 

26.4 

42.80 

62.01 

26.4 

45.49 

11.71 

27.3 

26.34 

60.26 

27.3 

5.35 

46.81 

27.4 

6.35 

17.68 

27.4 

42.72 

52.20 

27.4 

45.06 

11.95 

28.3 

26.03 

60.35 

28.3 

5.20 

46.99 

28.4 

6.11 

17.87 

28.4 

42.65 

52.42 

28.4 

44.60 

12.19 

29.3 

25.74 

60.39 

29.3 

5.05 

47.15 

29.4 

5.84 

18.10 

29.4 

42.57 

52.64 

29.4 

44.17 

12.38 

30.3 

25.45 

60.41 

30.3 

4.90 

47.29 

30.3 

5.54 

18.33 

30.4 

42.47 

52.88 

30.4 

43.73 

12.55 

81.3 

26.17 

60.44 

31.3 

4.76 

47.42 

31.3 

5.21 

18.56 

31.4 

42.34 

53.11 

31.4 

43.32 

12.73 

11.10       -11.06 

6.: 

21       -6.13 

20.; 

J8     +20.36 

7.74       +7.68 

18.51     -18:48 

&"    46»'   26'.439 

e** 

47«^     3».489 

7h 

1»  34-.861 

7h   X3«  29- .477 

7>»  16"  40».555 

-84^ 

49'     ^ 

18".17 

-80° 

43'    £ 

14".16 

4-87° 

11' 

0".ll 

+82° 

34'    5 

16".50 

-86° 

54'     ( 

0".14 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Sxoomliiildge  1110. 
lAag.  7.0 


Right 


I 
Tfm^     slon. 


Feb. 

0.5 
1.5 
2.5 
3.5 

4.5 
i     5.5 

j     6.5 
7.5 


h  m 
816 
s 
29.13 
29.33 
29.49 
29.56 

29.53 
29.38 
29.16 
28.88 


DecU- 
nation, 


•     / 


+88  52 


// 


8.5 


28.58 
9.5  28.28 
10.5  i  28.02 
11.5   27.78 


12.4 
13.4 
14.4 
15.4 


27.68 
27.40 
27.22 
27.03 


1«.4  26.81 
17.4  26.54 
18.4   26.18 


19.4 
20.4 

n.4 

2?.4 
23.4 

24.4 
25.4 
26.4 
27.4 

28.4 
29.4 
30.4 
31.4 


25.74 

25.25 
24.66 
24.06 
23.45 

22.87 
22.36 
21.92 
21.62 

21.14 
20.72 
20.26 
19.68 


13.30 
13.62 
13.96 
14.32 

!  14.68 
15.02 
15.36 
15.67 

15.95 
16.23 
16.51 
16.78 

17.05 
17.33 
17.62 
17.94 

18.27 
18.59 
18.93 
19.28 

19.69 
19.88 
20.17 
20.41 

20.65 
20.87 
21.09 
21.33 

21.68 
21.87 
22.16 
22.45 


COotentlB. 
Mag.  5.4 


fV^aah. 
Mean 
Time. 


Feb. 

0.5 
1.5 
2.5 
3.5 


Right 
Ascen- 
sion. 


h 
9 


m 
9 


s 

15.73 
15.68 
15.61 
15.56 


51.54       +51.63 
8^    14«   48«.311 
+88*»    53'     11".43 

79790**— 1916 


4.5  15.51 
5.5  !  15.47 
6.5  i  15.45 


Decli- 
nation. 


I.  Dniconls. 

Mag.  4.6 


Wash. 
Mean 

Time. 


-85  Ifll  Feb. 


// 


7.5 

8.5 

9.5 

10.5 

11.5 


12.5 
13.5 
14.5 
15.5 

16.5 
17.5 
18.5 
19.5 

20.5 
21.5 
22.5 
23.5 

24.5 
25.6 
26.4 
27.4 

28.4 
29.4 
90.4 
31.4 


15.43 

15.42 
15.40 
15.35 
15.31 

15.24 
15.15 
15.06 
14.95 

14.84 
14.72 
14.61 
14.51 


42.05 
42.44 
42.82 
43.19 

43.52 
43.88 
44.24 
44.61 

45.00 
45.42 
45.83 
46.26 

46.65 
47.06 
47.45 
47.83 

48.20 
48.55 
48.88 
49.21 


14.42  :  49.54 
14.32  !  49.90 


14.25 
14.17 

14.08 
13.98 
13.84 


50.26 
50.63 

51.05 
51.46 
51.88 


13.69  '  52.27 

13.51  52.65 
13.33  53.00 
13.15  53.32 
12.98  :  53.64 


12.28      -12.24 
9»»     9-     6V085 
■85**   19'    42".77 

—16 


Right 
Ascen- 
sion. 


h  m 
9  25 
s 
27.13 
27.21 
27.29 
27.35 

27.40 
27.43 
27.45 
27.45 

27.46 
27.47 
27.47 
27.50 

27.52 
27.5-1 
27.57 
27.59 


0.5 
1.5 
2.5 
3.5 

4.5 
5.5 
6.5 

7.5 

8.5 

9.5 
10.5 
11.5 

12.5 
13.5 
14.5 
15.5 

16.5 
17.5 
18.5 
19.5 

20.5 

21.5    27.58 

22.5  :  27.54 


Decli- 
nation. 


Wash. 
Mean 

Time. 


+8141 


// 


49.64 
49.92 
50.22 
50.54 

50.86 
51.19 
51.51 
51.81 

52.11 
52.39 
52.66 
52.93 

53.20 
53.47 
53.76 
54.06 


C  Ohamaleontlg. 
Mag.  5.2 


27.62  54.38 
27.64  54.70 
27.64  55.02 
27.64  I  55.36 


27.62 


23.5 


27.51 


55.70 
56.03 
56.33 
56.61 


24.5  ;  27.47  56.87 
25.5  I  27.46  57.12 
26.5  I  27.44    57.37 


27.5  i  27.43 


28.5    27.42 

29.5 

30.4 


57.63 


57.91 


31.4 


27.42  58.19 
27.41  58.51 
27.37  '  58.83 


6.93        +6.85 
9h   25™   12". 930 
+81°  41'    57".18 


Feb. 

0.5 
1.5 
2.5 
3.5 

4.5 
5.5 
6.5 
7.5 

8.5 

9.5 

10.5 

11.5 

12.5 
13.5 
14.5 
15.5 

16.5 
17.5 
18.5 
19.5 

20.5 
21.5 
22.5 
23.5 


30  H.  Camelop. 
Mag.  5.3 


Right 
Ascen- 
sion. 


Decli- 
nation. 


Wash. 
Mean 
Time. 


h  m  .      • 
9  36  -80  331 
s  "    ■ 

29.33  ;  49.17 

29.34  49.59 
29.33  49.97 
29.32    50.35 

29.32  50.72 

29.31  51.07 

29.32  51.44 

29.33  51.80 

29.35  52.20 

29.36  52.61 

29.37  53.03 
29.37  53.45 

29.36  53.88 
29.35  54.30 
29.33  54.72 
29.30'  55.11 


29.26 
29.23 


55.50 
55.87 


29.19  56.22 
29.16    56.59 

29.13  i  56.93 
29.11  I  57.29 
29.09  j  57.66 
29.07    58.07 


24.5    29.05 
25.5    29.02 


26.5 

28.98 

27.5 

28.93 

28.5 

28.87 

29.5 

28.81 

30.5 

28.74 

31.5 

28.67 

58.48 
58.91 
59.33 
59.77 

60.16 
60.5-1 
60.90 
61.22 


6.10        -6.02 
^   36»  24'. 003 
■80«>  33'    50".61 


Feb. 

0.6 
1.6 
2.6 
3.6 

4.6 
5.6 
6.6 
7.6 

8.5 

9.5 

10.5 

11.5 

12.5 
13.5 
14.5 
15.5 

16.5 
17.5 
18.5 
19.5 

20.5 
21.5 
22.5 


Right 
Ascen- 
sion. 


h  m 
10  21 

s 
12.49 
12.62 
12.76 
12.87 

12.97 
13.06 
13.12 
13.18 

13.22 
13.26 
13.31 
13.37 

13.43 
13.51 
13.57 
13.64 

13.71 
13.77 
13.82 
13.86 

13.87 
13.88 
13.88 


23.5    13.88 

I 
I 

24.5  I  13.88 

25.5    13.87 

2G.5    13.88 

27.5  ;  13.91 

28.5  ;  13.95 


29.5 
30.5 
31.5 


13.98 
14.00 
14.01 


Decli- 
nation. 


+8258 


// 


58.28 
68.51 
58.77 
59.05 

59.34 
59.64 
59.95 
60.25 

60.53 
60.80 
61.07 
61.31 

61.58 
61.85 
62.13 
62.41 

62.70 
63.02 
63.35 
63.67 

64.02 
64.36 
64.68 
64.98 

65.26 
65.53 
65.77 
66.04 

66.31 
66.59 
66.90 
67.25 


8.19       +8.13 
10>»  20™  57V259 
+82°  59'    12".27 
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APPAKENT  PLACES  OF  STARS,  1916. 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


f/OotentU. 

Bxftdley  167t. 

BSH.Oaaelop.  ieg. 

^rOetntls. 

Mag.  6.3 

Mag.  6.3 

Mag.  5.4 

Mag.  5.3 

Mag.  5.6 

Wash. 
Mean 
Time. 

Right 

Asoen- 

9km, 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoeo- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sioo. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Riglit 
skm. 

Dedl- 

h  m 

•     / 

h  m 

•     / 

h  m 

•    / 

h  m 

•    / 

h  m 

•         9 

Feb. 

11    0 

-84  8 

Feb. 

12  15 

+88  9 

Feb. 

12  46 

-84  39 

Feb. 

12  48 

+83  51 

Feb. 

13  27 

-85a 

0.6 

s 
2.45 

26.04 

0.6 

8 

3.24 

31.81 

0.7 

8 

6.05 

WW 

54.26 

0,7 

8 

39.03 

43.35 

0.7 

8 

9.52 

14.2» 

1.6 

2.54 

26.42 

1.6 

3.88 

31.90 

1.7 

6.25 

54.57 

1.7 

39.25 

43.41 

1.7 

9.81 

14.54 

2.6 

2.62 

26.80 

2.6 

4.55 

32.04 

2.7 

6.44 

54.86 

2.7 

39.47 

43.50 

2.7 

10.04 

14.7f 

3.6 

2.68 

27.14 

3.6 

5.22 

32.21 

3.7 

6.62 

55.14 

3.7 

39.68 

43.61 

3.7 

10.29 

15.(0 

4.6 

2.76 

27.49 

4.6 

5.85 

32.40 

4.7 

6.79 

55.40 

4.7 

39.89 

43.75 

4.7 

10.51 

15.22 

5.6 

2.84 

27.82 

5.6 

6.46 

32.61 

5.7 

6.97 

55.63 

5.7 

40.09 

43.92 

5.7 

10.76 

15.42 

6.6 

2.92 

28.15 

6.6 

6.97 

32.83 

6.7 

7.17 

55.87 

6.7 

40.27 

44.10 

6.7 

11.02 

15.61 

7.6 

3.03 

28.51 

7.6 

7.45 

33.06 

7.7 

7.37 

56.12 

7.7 

40.44 

44.26 

7.7 

11.29 

15.78 

8.6 

3.13 

28.88 

8.6 

7.87 

33.30 

8.6 

7.60 

56.36 

8.7 

40.59 

44.44 

8.7 

11.56 

15.96 

9.6 

3.25 

29.25 

9.6 

8.29 

33.49 

9.6 

7.83 

56.64 

9.6 

40.73 

44.61 

9.7 

11.86 

16.21 

10.6 

3.34 

29.65 

10.6 

8.70 

33.69 

10.6 

8.06 

56.95 

10.6 

40.89 

44.78 

10.7 

12.15 

16.44 

11.6 

3.43 

30.06 

11.6 

9.13 

33.89 

11.6 

8.28 

67.26 

11.6 

41.04 

44.93 

11.7 

12.45 

16.72 

12.6 

3.52 

30.46 

12.6 

9.58 

34.08 

12.6 

8.48 

57.58 

12.6 

41.20 

45.08 

12.7 

12.72 

16.98 

13.6 

3.58 

30.88 

13.6 

10.04 

34.27 

13.6 

8.67 

57.92 

13.6 

41.36 

45.23 

13.7 

13.00 

17.2« 

14.6 

3.63 

31.29 

14.6 

10.54 

34.49 

14.6 

8.86 

58.25 

14.6 

41.54 

45.39 

14.7 

13.24 

17.56 

15.6 

3.68 

31.70 

15.6 

11.05 

34.67 

15.6 

9.03 

58.60 

15.6 

41.72 

45.54 

15.7 

13.48 

17.» 

16.6 

3.71 

32.09 

16.6 

11.57 

34.90 

16.6 

9.18 

58.94 

16.6 

41.90 

45.72 

16.7 

13.70 

18.15 

17.6 

3.74 

32.48 

17.6 

12.08 

35.14 

17.6 

9.32 

59.27 

17.6 

42.08 

45.91 

17.7 

13.91 

18.44 

18.5 

3.76 

32.84 

18.6 

12.57 

35.42 

18.6 

9.46 

59.58 

18.6 

42.25 

46.14 

18.7 

14.11 

18.71 

19.5 

3.79 

33.20 

19.6 

13.04 

35.68 

19.6 

9.59 

59.89 

19.6 

42.41 

46.36 

19.6 

14.30 

18.» 

20.5 

3.82 

33.56 

20.6 

13.46 

35.95 

20,6 

9.74 

60.19 

20.6 

42.56 

46.61 

20.6 

14.52 

19.21 

21.5 

3.86 

33.92 

21.6 

13.81 

36.24 

21.6 

9.91 

60.48 

21.6 

42.69 

46.87 

21.6 

14.74 

19.4e 

22.5 

3.92 

34.29 

22.6 

14.11 

36.54 

22.6 

10.08 

60.77 

22.6 

42.81 

47.14 

22.6 

14.98 

19.72 

23.5 

3.98 

34.67 

23.6 

14.39 

36.81 

23.6 

10.26 

61.09 

23.6 

42.92 

47.38 

23.6 

15.23 

19.99 

24.5 

4.04 

35.09 

24.6 

14.62 

37.10 

24.6 

10.45 

61.43 

24.6 

43.03 

47.63 

24.6 

15.50 

20.2S 

25.5 

4.09 

35.53 

25.6 

14.89 

37.32 

25.6 

10.64 

61.80 

25.6 

43.13 

47.82 

25.6 

15.76 

20.» 

26.5 

4.12 

35.98 

26.6 

15.17 

37.56 

26.6 

10.82 

62.17 

26.6 

43.26 

48.03 

26.6 

16.01 

20.92 

27.5 

4.14 

36.42 

27.6 

15.49 

37.78 

27.6 

10.98 

62.59 

27.6 

43.38 

48.22 

27.6 

16.25 

21. 3D 

28.5 

4.13 

36.86 

28.6 

15.85 

38.02 

28.6 

11.11 

62.98 

28.6 

43.51 

48.42 

28.6 

16.45 

21.66 

29.5 

4.11 

37.29 

29.6 

16.24 

38.26 

29.6 

11.22 

63.37 

29.6 

43.66 

48.63 

29.6 

16.63 

22.02 

30.5 

4.09 

37.68 

30.6 

16.63 

38.54 

30.6 

11.32 

63.75 

30.6 

43.80 

48.87 

30.6 

16.81 

22.37 

31.5 

4.07 

38.06 

31.6 

17.00 

38.84 

31.6 

11.41 

64.11 

31.6 

43.94 

49.14 

31.6 

16.96 

22.70 

9.81 

d        -9.75 

31.] 

14      +31.12 

10.: 

rO      -10.71 

9.35       +9.30 

12.35     -12.31 

IQ^ 

59-    55*.642 

12»» 

14-  28-.053 

12>» 

46-     1M83 

12^  48-  29».976 

13»»  27«    5«.514 

-84*> 

8'   a 

a  ".24  1 

+88^ 

9'    fi 

^",03 

-84» 

40' 

2  ".72 

+83*» 

52'    1 

[0".05 

-85« 

21'    2 

3".69 
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CIRCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINQTON. 


tfOetentis. 

Groomlnldce  8888. 

pOotentU. 

B  Jjtmt  Xlnoiia. 

60  a.  ApodlB. 

Mag.  4.1 

Mag.  7.2 

Mag.  5.7 

Mag.  4.4 

Mag.  5.9 

radi. 

Riglit 
sloo. 

DecU- 

Wash. 
Mevi 
Time. 

Right 
sioo. 

DecU- 

DStiOlL 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Decli- 
natlon. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sioii. 

I>ecli. 
natioii. 

Wash. 
Mean 
Time. 

Right 

Aaoeo- 

sion. 

Dedi- 

h  m 

•    f 

h  m 

•      / 

h  m 

•    / 

h  m 

•    / 

h  m 

•       9 

M>. 

1413 

-8316 

Feb. 

15    3 

+87  32 

Feb. 

16  23 

-8411 

Feb. 

16  64 

+8210 

Feb. 

1715 

-8046 

mm 

• 
9.7 .,  20.51 

54.74 

0.8 

8 

55.42 

55.37 

0.8 

s 
43.28 

8.22 

0.8 

s 
24.64 

14.13 

0.9 

8 

42.24 

WW 

66.50 

1.7   20.73 

54.94 

1.8 

55.91 

55.26 

1.8 

43.65 

8.30 

1.8 

24.76 

13.87 

1.9 

42.41 

65.39 

17   20.93 

55.13 

2.8 

56.45 

55.15 

2.8 

43.80 

8.38 

2.8 

24.89 

13.62 

2.9 

42.57 

65.30 

17 !  21.12 

1 

55.30 

3.8 

67.00 

55.06 

3.8 

44.05 

8.45 

3.8 

26.02 

13.37 

3.8 

42.72 

66.21 

4.7 

21.31 

55.46 

4.8 

57.56 

55.00 

4.8 

44.28 

8.49 

4.8 

25.17 

13.16 

4.8 

42.86 

66.10 

17  -  21.49 

55.60 

5.8 

58.12 

54.97 

6.8 

44.60 

8.53 

5.8 

25.33 

12.94 

5.8 

42.99 

64.98 

17 

21.69 

55.73 

6.8 

58.65 

54.96 

6.8 

44.73 

8.54 

6.8 

25.47 

12.78 

6.8 

43.13 

64.84 

7.7 

21.89 

t 

55.85 

7.7 

59.15 

54.97 

7.8 

44.99 

8.56 

7.8 

25.62 

12.63 

7.8 

43.27 

64.68 

17 ;  22.11 

56.00 

8.7 

59.63 

55.00 

8.8 

45.26 

8.68 

8.8 

26.75 

12.60 

8.8 

43.42 

54.52 

17 

22.33 

56.12 

9.7 

60.09 

55.02 

9.8 

46.63 

8.61 

9.8 

26.91 

12.37 

9.8 

43.68 

64.36 

10.7 

22.56 

56.29 

10.7 

60.54 

55.04 

10.8 

46.81 

8.65 

10.8 

26.04 

12.26 

10.8 

43.76 

64.21 

U.7 

22.79 

56.46 

11.7 

60.99 

55.05 

11.8 

46.09 

8.72 

11.8 

26.18 

12.13 

11.8 

43.92 

64.09 

1 
12.7   23.01 

56.68 

12.7 

61.44 

55.04 

12.7 

46.38 

8.80 

12.8 

26.31 

11.99 

12.8 

44.10 

63.97 

13.7   23.23 

56.90 

13.7 

61.91 

55.03 

13.7 

46.66 

8.90 

13.8 

26.45 

11.83 

13.8 

44.29 

63.87 

14.7   23.44 

57.14 

14.7 

62.41 

55.02 

14.7 

46.93 

9.02 

14.8 

26.69 

11.68 

14.8 

44.46 

63.82 

B.7 

23.63 

57.38 

15.7 

62.92 

55.01 

16.7 

47.18 

9.16 

15.8 

26.74 

11.61 

15.8 

44.63 

63.75 

117 

23.81 

57.61 

16.7 

63.45 

65.01 

16.7 

47.43 

9.28 

16.8 

26.90 

11.35 

16.8 

44.80 

63.71 

17.7 

23.99 

57.84 

17.7 

63.99 

65.03 

17.7 

47.67 

9.41 

17.8 

27.06 

11.20 

17.8 

44.96 

63.67 

117 !  24.16 

58.06 

18.7 

64.54 

66.06 

18.7 

47.90 

9.66 

18.8 

27.23 

11.06 

18.8 

46.11 

63.64 

19.7   24.33 

58.27 

19.7 

65.09 

66.12 

19.7 

48.12 

9.66 

19.8 

27.40 

10.95 

19.8 

46.26 

63.59 

29.7  ^  24.50 

58.46 

20.7 

65.62 

65.20 

20.7 

48.35 

9.77 

20.8 

27.66 

10.86 

20.8 

46.40 

63.51 

a.7 

24.68 

58.65 

21.7 

66.13 

66.30 

21.7 

48.68 

9.84 

21.8 

27.73 

10.80 

21.8 

46.66 

63.42 

2.7 

24.87 

58.85 

22.7 

66.60 

66.42 

22.7 

48.83 

9.92 

22.8 

27.89 

10.76 

22.8 

46.71 

63.34 

a.7 

25.08 

59.06 

23.7 

67.04 

66.64 

23.7 

49.10 

10.02 

23.8 

28.05 

10.74 

23.8 

46.88 

63.24 

24.7 

25.29 

59.29 

24.7 

67.47 

66.66 

24.7 

49.37 

10.13 

24.8 

28.20 

10.71 

24.8 

46.06 

63.14 

25.7 

25.50 

59.54 

25.7 

67.87 

66.74 

26.7 

49.66 

10.26 

26.8 

28.34 

10.67 

25.8 

46.24 

63.07 

28.7 

25.71 

59.81 

26.7 

68.27 

66.81 

26.7 

49.96 

10.41 

26.8 

28.49 

10.62 

26.8 

46.44 

63.02 

27.7 

25.92 

60.12 

27.7 

68.69 

66.88 

27.7 

60.23 

10.60 

27.8 

28.62 

10.64 

27.8 

46.64 

63.00 

28.7 

26.11 

60.43 

28.7 

69.14 

66.94 

28.7 

50.60 

10.82 

28.8 

28.76 

10.46 

28.8 

46.83 

63.02 

29.7 

26.27 

60.75 

29.7 

69.63 

56.00 

29.7 

60.74 

11.03 

29.8 

28.93 

10.37 

29.8 

47.02 

53.03 

90.6 

26.42 

61.04 

30.7 

70.14 

66.08 

30.7 

60.96 

11.24 

30.8 

29.10 

10.30 

30.8 

47.18 

53.06 

S1.6 

26.57 

61 .33 

31.7 

70.65 

66.19 

31.7 

51.18 

11.42 

31.8 

29.27 

10.23 

31.8 

47.34 

53.11 

8.55         -8.49 

23.38     +23.36 

9.87 

9.82 

7.34       +7.27 

6.24      -6.16 

14*    13^   18*.531 

W     4-     0-.607 

16'»   23«  4 

i3-.237 

l^  64"  31-.741 

W  16"  43-.730 

•S3^ 

17' 

4".27l 

+87^ 

33'    2 

I4".43  1 

-84«> 

11'    1 

7".84 

+82<» 

10'    2 

i8".40  1 

-80* 

47' 

2  ".69 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


<^  Unn  Minoilg. 

ATOdtRflilg. 

A.  Utwe  Xlnoris. 

<rOotentU. 

TeSnemis. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  6.6 

Mag.  5.7 

Wash. 
ICeaa 
Time. 

Riglit 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
rime. 

Right 

Asoen- 

sloQ. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
slon. 

D«ti- 
natifla. 

■ 

h  m 

•     / 

h  m 

•     / 

h  m 

•     t 

h  m 

h  m 

•    1 

Feb. 

17  58 

+86  36 

ft 

Feb. 

18    5 

-87  39 

F^. 

19    2 

+89  0 

f0 

Feb. 

19  25 

-8913 

Feb. 

20  48 

+8213 

0.9 

s 
56.17 

32.87 

0.9 

s 
24.37 

46.76 

0.9 

s 
8.24 

46.64 

0.9 

s 

20.40 

32.46 

1.0 

s 

31.64 

17.70 

'  1.9 

56.35 

32.55 

1.9 

24.93 

46.57 

1.9'    8.47 

45.21 

1.9 

21.64 

32.15 

2.0 

31.51 

17.36 

2.9 

56.55 

32.24 

2.9 

26.47 

46.38 

2.9 

8.78 

44.87 

2.9 

22.83 

31.87 

2.9 

31.49 

17.61 

3.9 

56.78 

31.94 

3.9 

25.98 

46.19 

3.9 

9.22 

44.62 

3.9 

23.93 

31.69 

3.9 

31.47 

16.65 

4.9 

57.04 

31.65 

4.9 

26.45 

46.02 

4.9 

9.76 

44.19 

4.9 

24.91 

31.31 

4.9 

31.46 

16i8 

6.9 

57.31 

31.39 

5.9 

26.90 

44.81 

6.9 

10.39 

43.89 

6.9 

25.84 

31.03 

6.9 

31.47 

15.« 

6.9 

57.59 

31.16 

6.9 

27.35 

44.68 

6.9 

11.08 

43.60 

6.9 

26.72 

30.73 

6.9 

31.50  I  15i9 

7.9 

57.87 

30.93 

7.9 

27.81 

44.34 

7.9 

11.78 

43.32 

7.9 

27.63 

30.41 

7.9 

31.52  1  15^6 

8.9 

58.14 

30.74 

8.9 

28.31 

44.09 

8.9 

12.48 

43.07 

8.9 

28.63 

30.08 

8.9 

31.56  i  14.94 

9.9 

58.40 

30.56 

9.9 

28.84 

43.84 

9.9 

13.14 

42.83 

9.9 

29.71 

29.74 

9.9 

31.58 

14.&4 

10.9 

58.65 

30.37 

10.9 

29.40 

43.60 

10.9 

13.76 

42.69 

10.9 

30.88 

29.41 

10.9 

31.61  j  14.S 

11.9 

58.91 

30.19 

11.9 

30.00 

43.37 

11.9 

14.36 

42.35 

11.9 

32.16 

29.08 

11.9 

31.64)  14.07 

12.9 

59.15 

29.08 

12.9 

30.60 

43.16 

12.9 

14.92 

42.10 

12.9 

33.50 

28.76 

12.9 

31.06 !  13.77 

13.8 

59.40 

29.77 

13.9 

31.23 

42.97 

13.9 

15.50 

41.84 

13.9    34.92 

28.44 

13.9 

31.68  ■  13.46 

14.8 

59.67 

29.55 

14.9 

31.85 

42.82 

14.9 

16.09 

41.57 

14.9    36.36 

28.16 

14.9 

31.70    13.14 

15.8 

59.94 

29.32 

15.8 

32.45 

42.67 

15.9 

16.71 

41.28 

16.9 

37.82 

27.89 

16.9 

31.72    12.S! 

r 

16.8    60.21 

29.09 

16.8 

33.04 

42.53 

16.9 

17.39 

41.01 

16.9 

39.24 

27.64 

1«.9 

31.74 

1 
12.4* 

17.8 

60.52 

28.85 

17.8 

33.61 

42.40 

17.9 

18.13 

40.73 

17.9    40.62 

27.39 

17.9 

31.77 

12.15 

18.8 

60.84 

28.62 

18.8 

34.17    42.28 

18.9 

18.96 

40.45 

18.9    41.96 

27.18 

18.9 

31.80  '  11.7^ 

19.8 

61.18 

28.43 

19.8 

34.69 

42.16 

19.9 

19.87 

40.20 

19.9    43.20 

26.92 

19.9 

31.85  '  11.4^ 

I 

20.8 

61.52 

28.26 

20.8 

35.20 

42.00 

20.9 

20.83 

39.96 

20.9    44.41 

26.66 

20.9 

31.90  1  11^ 

21.8 

61.87 

28.11 

21.8 

35.74    41.82 

21.9 

21.82 

39.73 

21.9 

45.63 

26.38 

21.9 

31.97     10.7« 

22.8 

62.21 

27.97 

22.8 

36.29  1  41.65 

22.9 

22.81 

39.52 

22.9 

46.87 

26.10 

22.9 

32.04     10* 

23.8 

62.54 

27.87 

23.8 

36.88 

41.45 

23.9 

23.77 

39.33 

23.9 

48.20 

26.80 

23.9 

32.12  1  lO.lS 

1 
"24.8    62.84 

27:78 

24.8    37.51    41.27 

24.9 

24.66 

39.17 

24.9 

49.66 

25.60 

24.9 

1 
32.20  :    9JI 

26.8 

63.13 

27.66 

25.8  ]  38.19  '  41.11 

25.9 

25.48 

38.98 

25.9 

51.26  !  25.21 

26.9 

32.26'    9-« 

26.8 

63.42 

27.54 

26.8!  38.89    40.96 

26.9 

26.24 

38.80 

26.9 

52.98    24.94 

26.9 

32.32      9.41 

27.8 

63.70 

27.40 

27.8    39.61    40.85 

27.9 

26.98 

38.60 

27.9 

54.77 

24.68 

27.9 

32.38      9.1s 

28.8 

63.98 

27.24 

28.8    40.31    40.78 

28.9 

27.76 

38.38 

28.9 

56.68    24.44 

28.9 

32.43  1    aJ 

29.8 

64.30 

27.09 

29.8    40.97  i  40.72 

29.9 

28.58 

38.16 

29.9 

58.36    24.24 

29.9 

32.48,     %M 

30.8 

64.63 

26.95 

30.8  ^  41.61  !  40.67 

1 

30.9 

29.49 

37.93 

30.9 

60.04 

24.05 

30.9 

32.54      SJfe 

31.8 

64.99 

26.77 

31.8  ,  42.21 

40.60 

31.8 

30.51 

37.72 

31.9 

61.61 

23.86 

31.9 

32.62  \    -.»* 

16.90       +1 

.6.87 

24.51      -24.49 

57.96      +57.95  . 

73.88      -73.87 

7.39       +7.32 

IT**    59»    20V805 

IS**     5*  36M63 

19»'     3»  51'.560 

19h   26»     7M89 

20^  48«  44*.6II 

+86* 

36'     t 

11  ".19 

--87* 

39'    I 

>2".21  1 

+89* 

0'    5 

^".70  1 

-89* 

13'    a 

►5".99  1 

+82* 

13'    1( 

S '.3S 

APPziRENT  PLACES  OF  STARS,  1916, 


245 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


XoeteBttt. 
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Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 
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CraCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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19".58  1 

+85° 

20' 

1".04 

+85° 

9'   Z 

8".07 
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SI  O.  Xcnm. 
Uag.6J2 


Rl^t 


Xir. 

0.3 
1.3 
2.3 
3.3 

4.3 
5.3 
6.3 
7.3 

8.3 

9.3 

10.3 

11.3 

12.3 
13.3 
14.3 
15.3 

16.3 
17.3 
16.3 
19.2 

20.2 
21.2 
22.2 
23.2 

24.2 
25.2 
26.2 
27.2 

28.2 
29.2 
30.2 
31.2 


h  m 
546 
s 
25.74 
25.45 
25.17 
24.91 

24.65 
24.39 
24.13 
23.86 

23.57 
23.28 
22.97 
22.66 

22.37 
22.07 
21.77 
21.49 

21.20 
20.93 
20.67 
20.40 

20.13 
19.87 
19.58 
19.29 

18.98 
18.67 
18.36 
18.06 

17.77 
17.49 
17.22 
16.97 


DecU- 
DAtioa. 


-84  5( 


// 


0.39 
0.41 
0.44 
0.49 

0.56 
0.63 
0.71 
0.81 

0.91 
0.99 
1.05 
1.09 

1.11 
1.12 
1.11 
1.07 

1.03 
0.99 
0.97 
0.96 

0.97 
1.01 
1.02 
1.03 

1.02 
1.00 
0.93 
0.85 

0.74 
0.63 
0.54 
0.44 


CMensK. 
Mag.  5.6 


11.11       -11.06 
5*    46»  26-.439 
-84*   49'     48".17 


Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

h  m 

Mar. 

6  47 

0.3 

s 

5.05 

1.3 

4.90 

2.3 

4.76 

3.3 

4.62 

4.3 

4.49 

5.3 

4.36 

6.3 

4.22 

7.3 

4.09 

8.3 

3.95 

9.3 

3.80 

10.3 

3.66 

11.3 

3.50 

12.3 

3.34 

13.3 

3.18 

14.3 

3.03 

15.3 

2.87 

16.3 

2.72 

17.3 

2.57 

18.3 

2.42 

19.3 

2.28 

20.3 

2.14 

21.3 

2.00 

22.3 

1.86 

23.3 

1.70 

24.3 

1.53 

25.3 

1.36 

26.3 

1.20 

27.3 

1.04 

28.3 

0.87 

29.3 

0.72 

30.3 

0.56 

31.3 

0.42 

Decli- 
nation. 


-80  431 
ff 

47.15 
47.29 
47.42 
47.54 

47.70 
47.86 
48.04 
48.24 

48.43 
48.61 
48.78 
48.93 

49.08 
49.18 
49.26 
49.34 

49.40 
49.46 
49.54 
49.62 

49.72 
49.83 
49.97 
50.10 

50.20 
50.29 
50.34 
50.38 

50.37 
50.36 
50.36 
50.35 


6.21        -0.13 
&"  47«     3'.489 
-80*»  43'    34 ".16 


51  H.  Cephei. 
Mag.  5.3 


Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

h  m 

Mar. 

7    1 

0.4 

s 
65.84 

1.3 

65.54 

2.3 

65.21 

3.3 

64.84 

4.3 

64.43 

5.3 

64.02 

6.3 

63.60 

7.3 

63.18 

8.3 

62.81 

9.3 

62.44 

10.3 

62.09 

11.3 

61.75 

12.3 

61.42 

13.3 

61.08 

14.3 

60.71 

15.3 

60.34 

16.3 

59.94 

17.3 

59.52 

18.3 

59.07 

19.3 

58.62 

20.3 

58.15 

21.3 

57.69 

22.3 

57.26 

23.3 

56.86 

24.3 

56.49 

25.3 

56.14 

26.3 

55.81 

27.3 

55.45 

28.3 

55.09 

29.3 

54.68 

30.3 

54.25 

31.3 

53.79 

Decli- 
nation. 


Wash. 
Mean 
Time. 


+87  11 
ff 

18.10 
18.33 
18.56 
18.80 

18.98 
19.13 
19.27 
19.41 

19.52 
19.61 
19.74 
19.86 

19.97 
20.11 
20.25 
20.39 

20.53 
20.68 
20.80 
20.90 

20.95 
21.01 
21.02 
21.02 

21.05 
21.08 
21.12 
21.16 

21.24 
21.32 
21.38 
21.42 


20.39      +20.37 
7'*     1™  34».861 
+87°  11'      O'Ml 


85  H.  Camelop. 
Mag.  5.1 


Right 
Ascen- 
sion. 


Mar. 

0.4 
1.4 
2.4 
3.4 

4.3 
5.3 
6.3 
7.3 

8.3 

9.3 

10.3 

11.3 

12.3 
13.3 
14.3 
15.3 

16.3 
17.3 
18.3 
19.3 

20.3 
21.3 
22.3 
23.3 

24.3 
25.3 
26.3 
27.3 

28.3 
29.3 
30.3 
31.3 


h  m 
7  13 
s 
42.57 
42.47 
42.34 
42.21 

42.06 
41.91 
41.75 
41.60 

41.46 
41.33 
41.20 
41.09 

40.98 
40.85 
40.72 
40.60 

40.45 
40.30 
40.12 
39.95 

39.78 
39.60 
39.45 
39.30 

39.17 
39.04 
38.93 
38.81 

38.67 
38.53 
38.37 
38.19 


Decli- 
nation. 


+82  34] 

// 

52.64 
52.88 
53.11 
53.34 

53.54 
53.72 
53.86 
54.00 

54.14 
54.26 
54.37 
54.49 

54.63 
54.77 
54.92 
55.07 

55.22 
55.36 
55.51 
55.61 

55.70 
55.77 
55.81 
55.85 

55.88 
55.91 
55.96 
56.00 

56.11 
56.21 
56.30 
56.36 


7.75        +7.68 
yh   13m  29*.477 
+82°  34'    36  ".50 


7  Q.  OctantlB. 
Mag.  6.4 


Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

h  m 

Mar. 

7  16 

0.4 

s 
44.17 

1.4 

43.73 

2.4 

43.32 

3.4 

42.94 

4.4 

42.56 

5.3 

42.20 

6.3 

41.82 

7.3 

41.44 

8.3 

41.03 

9.3 

40.62 

10.3 

40.18 

11.3 

39.73 

12.3 

39.25 

13.3 

38.79 

14.3 

38.32 

15.3 

37.86 

16.3 

37.42 

17.3 

36.99 

18.3 

36.56 

19.3 

36.15 

20.3 

35.75 

21.3 

35.34 

22.3 

34.91 

23.3 

34.46 

24.3 

33.98 

25.3 

33.47 

26.3 

32.94. 

27.3 

32.44 

28.3 

31.93 

29.3 

31.46 

30.3 

31.00 

31.3 

30.57 

Decli- 
nation. 


-8654 

ff 

12.38 
12.55 
12.73 
12.90 

13.09 
13.30 
13.53 
13.76 

13.99 
14.22 
14.45 
14.64 

14.82 
14.97 
15.11 
15.25 

15.36 
15.47 
15.60 
15.73 

15.87 
16.04 
16.22 
16.39 

16.55 
16.69 
16.79 
16.89 

16.92 
16.96 
17.01 
17.04 


18.52     -18.49 
7'^  16«  40\555 
-86°  5-1'     0".14 
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Qroombxidge  1119. 

c 

OotantiB.       1    1  H.  Draconis. 

C  Ckamaeleontls. 

80  H.  Camd<9. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

Wash. 
Mean 
Time. 

Right 

Asonn- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedir 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decilr 
nation. 

Wash. 
Mean 
Time. 

Right 

Ascra- 

sion. 

Dedi- 
natiML 

h  m 

o         / 

h  m 

0          / 

h  m 

o        / 

h  m 

o        / 

h  m 

•    > 

Mar. 

815 

+88  53 

Mar. 

9   9 

-8519 

Mar. 

9  25 

+8141 

Mar. 

936 

-80  34 

mm 

Mar. 

10  21 

+8259 

mg 

0.4 

s 
80.72 

21.87 

0.4 

s 
13.33 

53.00 

0.5 

s 
27.42 

58.19 

0.5 

s 
28.81 

WW 

0.54 

0.5 

8 

13.98 

6.59 

1.4 

80.25 

22.15 

1.4 

13.15 

53.32 

1.4 

27.41 

58.51 

1.5 

28.74 

0.90 

1.5 

14.00 

6.90 

2.4 

79.68 

22.45 

2.4 

12.98 

53.64 

2.4 

27.37 

58.83 

2.5 

28.67 

1.22 

2.5 

14.01 

7.25 

3.4 

79.01 

22.74 

3.4 

12.83 

53.95 

3.4 

27.33 

59.16 

3.5 

28.61 

1.56 

3.5 

14.01 

7.59 

4.4 

78.25 

23.02 

4.4 

12.68 

54.24 

4.4 

27.28 

59.49 

4.4 

28.55 

1.89 

4.5 

13.98 

7.92 

6.4 

77.43 

23.27 

5.4 

12.55 

54.55 

5.4 

27.21 

59.78 

5.4 

28.50 

2.23 

5.5 

13.94 

8.27 

6.4 

76.59 

23.50 

6.4 

12.41 

54.90 

6.4 

27.13 

60.06 

6.4 

28.45 

2.59 

6.5 

13.90 

8.59 

7.4 

75.75 

23.73 

7.4 

12.27 

55.24 

7.4 

27.05 

60.34 

7.4 

28.41 

2.96 

7.5 

13.85 

8.8S 

8.4 

74.93 

23.92 

8.4 

12.14 

55.61 

8.4 

26.99 

60.57 

8.4 

28.35 

3.33 

8.5 

13.80 

9.16 

9.4 

74.16 

24.11 

9.4 

11.98 

55.99 

9.4 

26.92 

60.80 

9.4 

28.30 

3.71 

9.5 

13.75 

9.44 

10.4 

73.42 

24.29 

10.4 

11.80 

56.37 

10.4 

26.87 

61.04 

10.4 

28.24 

4.10 

10.5 

13.72 

9.71 

11.4 

72.72 

24.47 

11.4 

11.62 

56.71 

11.4 

26.80 

61.29 

11.4 

28.17 

4.48 

11.5 

13.68 

9.98 

12.4 

72.04 

24.67 

12.4 

11.42 

57.06 

12.4 

26.76 

61.54 

12.4 

28.09 

4.82 

12.5 

13.65 

10.26 

13.4 

71.35 

24.88 

13.4 

11.22 

57.39 

13.4 

26.71 

61.81 

13.4 

28.01 

5.18 

13.5 

13.63 

10.^ 

14.4 

70.63 

25.11 

14.4 

11.01 

57.67 

14.4 

26.66 

62.08 

14.4 

27.92 

5.53 

14.5 

13.62 

10.82 

15.4 

69.89 

25.34 

15.4 

10.77 

57.97 

15.4 

26.59 

62.36 

15.4 

27.83 

5.85 

15.5 

13.58 

11.13 

16.4 

69.08 

25.56 

16.4 

10.57 

58.25 

16.4 

26.53 

62.64 

16.4 

27.74 

6.14 

16.4 

13.63 

1L45 

17.4 

68.22 

25.78 

17.4 

10.36 

58.51 

17.4 

26.44 

62.93 

17.4 

27.65 

6.42 

17.4 

13.48 

11.77 

18.4 

67.27 

26.01 

18.4 

10.16 

58.77 

18.4 

26.35 

63.21 

18.4 

27.57 

6.70 

18.4 

13.42 

12.M 

19.4 

66.26 

26.20 

19.4 

9.97 

59.04 

19.4 

26.26 

63.48 

19.4 

27.48 

7.00 

19.4 

13.33 

12.41 

20.4 

65.23 

26.38 

20.4 

9.78 

59.32 

20.4 

26.14 

63.72 

20.4 

27.42 

7.32 

20.4 

13.24 

12.71 

21.3 

64.18 

26.53 

21.4 

9.61 

59.63 

21.4 

26.03 

63.94 

21.4 

27.35 

7.64 

21.4 

13.14 

12.98 

22.3 

63.16 

26.67 

22.4 

9.43 

59.94 

22.4 

25.92 

64.14 

22.4 

27.28 

7.97 

22.4 

13.05 

13.25 

23.3 

62.20 

26.78 

23.4 

9.23 

60.27 

23.4 

25.82 

64.32 

23.4 

27.20 

8.34 

23.4 

12.95 

18.48 

24.3 

61.30 

26.88 

24.4 

9.01 

60.60 

24.4 

25.73 

64.50 

24.4 

27.12 

8.69 

24.4 

12.87 

13.69 

25.3 

60.48 

26.99 

25.4 

8.78 

60.92 

25.4 

25.65 

64.67 

25.4 

27.02 

9.03 

26.4 

12.81 

13.92 

26.3 

59.70 

27.12 

26.4 

8.53 

61.23 

26.4 

25.59 

64.86 

26.4 

26.92 

9.37 

26.4 

12.75 

14.14 

27.3 

58.91 

27.26 

27.4 

8.26 

61.49 

27.4 

25.52 

65.06 

27.4 

26.80 

9.67 

27.4 

12.69 

14.37 

28.3 

58.09 

27.40 

28.4 

7.99 

61.72 

28.4 

25.44 

65.28 

28.4 

26.70 

9.96 

28.4 

12.63 

14.64 

29.3 

57.18 

27.57 

29.4 

7.74 

61.95 

29.4 

25.35 

65.50 

29.4 

26.58 

10.20 

29.4 

12.56 

14.92 

30.3 

56.19 

27.71 

30.4 

7.49 

62.15 

30.4 

25.25 

65.74 

30.4 

26.47 

10.44 

30.4 

12.47 

15.20 

31.3 

55.13 

27.86 

31.4 

7.25 

62.36 

31.4    25.14 

65.99 

31.4 

26.36 

10.68 

31.4    12.37 

15.49 

51.64       +51.63 

12.2 

J9      -12.25 

6.93       +6.86 

6.10       - 

6.02 

8.19       +8.13 

8^    14»   48«.311 

^ 

9«     6-.085 

9b  25»  12V930 

^   36«  2 

4- .003 

W  20»  57-.269 

+88* 

53'     1 

1".43  1 

-85** 

19'    4 

2  ".77  1 

+81* 

41'    b 

►7".18  1 

-80* 

33'    5 

0".61 

+82* 

69'   i: 

2".27 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i/Oetealls. 

Bzadley  1678. 

I  GotanttB. 

aSH.Gainelop.tcg. 

K  OotantlB. 

Hag.  6.3 

Mag.  6.3 

Mag.  5.4 

Mag.  5.3 

Mag.  5.6 

Wash. 
Umn 
Time. 

Ascen- 
sion. 

Deeli. 
natJon. 

WAsh. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli^ 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash.! 

Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

o         / 

h  m 

0           / 

h  m 

0           / 

h  m 

•     / 

h  m        •     ' 

Mar. 

11    0 

-84  8 

Mnr. 

12  15 

+88  9 

Mar. 

12  46 

-84  40 

Mar. 

12  48 

+83  51 

Mar. 

13  27  -8521 

s 
0.5     4.11 

37.29 

0.6 

s 
16.24 

38.26 

0.6 

s 
11.22 

3.37 

0.6 

s 
43.66 

48.63 

0.6 

s 
16.63 

22.02 

1.5 

1 

4.09 

37.68 

1.6 

16.63 

38.M 

1.6 

11.32 

3.75 

1.6 

43.80 

48.87 

1.6 

16.81 

22.37 

2.5     4.07 

38.06 

2.6 

17.00 

38.84 

2.6 

11.41 

4.11 

2.6 

43.94 

49.14 

2.6 

16.96 

22.70 

3.5 

4.05 

38.42 

3.6 

17.31 

39.15 

3.6 

11.61 

4.46 

3.6 

44.07 

49.42 

3.6 

17.10 

23.01 

4.5     4.03 

38.78 

4.6 

17.57 

39.48 

4.6 

11.61 

4.78 

4.6 

44.18 

49.74 

4.6 

17.28 

23.31 

5.5,   4.04 

39.14 

5.6 

17.77 

39.81 

5.6 

11.75 

6.11 

6.6 

44.27 

60.06 

6.6 

17.46 

23.59 

6.5;   4.05 

39.51 

6.6 

17.92    40.13 

6.6 

11.87 

6.44 

6.6 

44.34 

60.36 

6.6 

17.66 

23.87 

7.5  j   4.06 

39.90 

7.6 

18.04  !  40.45 

1 

7.6 

12.00 

5.78 

7.6 

44.40 

60.66 

7.6 

17.86    24.19 

8.5 

4.07 

40.31 

8.6 

1 

18.13    40.75 

8.6 

12.14 

6.15 

8.6 

44.46 

60.94 

8.6 

18.08 

24.51 

9.5 

4.08 

40.73 

9.5 

18.25 

41.03 

9.6 

12.29 

6.62 

9.6 

44.64 

51.22 

9.6 

18.28 

24.85 

10.5 

4.07 

41.16 

10.5 

18.37 

41.32 

10.6 

12.42 

6.02 

10.6 

44.62 

61.49 

10.6 

18.48    26.21 

11.5 

4.04 

41.59 

11.5 

18.50 

41.58 

11.6 

12.53 

7.33 

11.6 

44.69 

61.75 

11.6 

18.67    25.58 

12.5 

4.01 

42.01 

12.5 

18.68 

41.85 

12.6 

12.62 

7.72 

12.6 

44.78 

52.02 

12.6 

18.83 

25.95 

13.5 

3.96 

42.40 

13.5 

18.85' 

42.13 

13.6 

12.71 

8.14 

13.6 

44.86 

62.29 

13.6 

18.98 

26.34 

14.5 

3.90 

42.79 

14.5 

19.04 

42.42 

14.6 

12.77 

8.64 

14.6 

44.96 

62.66 

14.6 

19.13 

26.73 

15.5 

3.84 

43.18 

15.5 

19.23 

42.73 

15.6 

12.83 

8.93 

16.6 

45.05 

52.83 

15.6 

19.25 

27.09 

16.5 

3.77 

43.55 

16.5 

19.40 

43.05 

16.5 

12.89 

9.30 

16.6 

46.13 

53.14 

16.6 

19.35 

27.47 

17.5 

3.71 

43.89 

17.5 

19.54 

43.38 

17.5 

12.93 

9.66 

17.6 

45.19 

63.46 

17.6 

19.46 

27.80 

18.5 

3.65 

44.25 

18.5 

19.64 

43.71 

18.5 

12.98 

10.01 

18.6 

45.25 

63.78 

18.6 

19.67 

28.13 

19.5 

3.60 

44.60 

19.5 

19.68 

44.06 

19.5 

13.04 

10.36 

19.5 

45.30 

64.12 

19.6 

19.70 

28.46 

29.5 

3.55 

44.95 

20.5 

19.67 

44.43 

20.5 

13.12 

10.70 

20.5 

46.32 

64.46 

20.6 

19.84 

28.78 

21.5 

3.52 

45.30 

21.5 

19.61 

44.76 

21.5 

13.21 

11.06 

21.5 

45.33 

64.81 

21.6 

19.99 

29.10 

22.5 

3.49 

45.70 

22.5 

19.52 

45.08 

22.6 

13.31 

11.43 

22.5 

45.34 

56.13 

22.6 

20.14 

29.46 

23.5 

3.46 

46.11 

23.5 

19.42 

45.37 

23.5 

13.41 

11.83 

23.5 

45.34 

55.43 

23.6 

20.31 

29.83 

24.5 

3.41 

46.53 

24.6  '  19.34 

45.65 

24.5  i  13.49 

12.24 

24.5 

46.36 

55.71 

24.6  1  20.47 

30.24 

25.5 

3.35 

46.96 

25.5    19.29 

45.92 

25.5 

13.66 

12.68 

25.5 

46.36 

66.97 

25.6 

20.62 

30.65 

26.4 

3.26 

47.37 

26.5    19.30 

46.19 

26.5 

13.62 

13.10 

26.5 

45.40 

66.24 

26.6 

20.73 

31.07 

27.4 

3.16 

47.76 

27.5 

19.33 

46.46 

27.5 

13.64 

13.54 

27.5 

46.45 

66.50 

27.5 

20.82 

31.49 

28.4 

3.05 

48.14 

28.5 

19.37 

46.76 

28.5 

13.65 

13.94 

28.5 

45.49 

56.78 

28.5 

20.88 

31.89 

29.4 

2.93 

48.48 

29.5 

19.39 

47.08 

29.6 

13.66 

14.33 

29.5 

45.63 

57.08 

29.5 

20.94 

32.26 

30.4 

2.82 

48.80 

30.5 

19.38 

47.41 

30.6 

13.66 

14.68 

30.5 

46.66 

57.41 

30.5 

21.00 

32.63 

31.4 

2.72 

49.12 

31.5 

19.32 

47.76 

31.5 

13.65 

16.04 

31.5 

46.56 

57.77 

31.6 

21.06 

32.98 

9.80         -9.75 

31.18     +31.16 

10.76     -1 

10.72 

9.36       +9.30 

12.35     -12.31 

10^    50*   55-.642 

12h   i4«  28*.053 

12h    46m 

1M83 

12»»  48«  29\976 

13h  27»    5V514 

-64* 

8'    : 

IV'JU 

+88*» 

9'    I 

)6".03 

-84*» 

40' 

2".72 

+83° 

52'    ] 

L0".06 

-85° 

21'    2 

3".59 
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APPAEENT  PLACES  OF  STAE8,  1916. 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^  OctantlB. 

Qioombiidffe  8888. 

p  OotantiB. 

f  TTrsje  MinoilB. 

89  O.  Apodis. 

Mag.  4.1 

Mag.  7.2 

Mag.  5.7 

Mag.  4.4 

Mag.  5.9           ^ 

Wash. 

Right 

Decli- 
nation. 

Wash. 

Right 

Hm*!!- 

Wash. 

Right 

Decll- 

Wash. 

Rll^t 

Dec^ 

WadL 

Right 

Mean 
Time. 

Ascen- 
sion. 

Mean 
Time. 

Ascen- 
sion. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

nation. 

Mean 
Time. 

Aaoeo- 

sion. 

h  m 

•     / 

h  m 

o         / 

h  m 

0           / 

h  m 

o         / 

h  m 

•    ' 

Mar. 

1413 

-83  17 

•  # 

Mar. 

15    4 

+87  32 

§  0 

Mar. 

15  23 

-84  11 

Mar. 

16  54 

+82  10 

Mar. 

1715 

-mm  ; 

0.7 

s 
26.27 

WW 

0.75 

0.7 

9 

9.63 

56.00 

0.7 

s 
50.74 

11.03 

0.8 

s 
28.93 

10.37 

0.8 

8 

47.02 

53.(IS 

1.6 

26.42 

1.04 

1.7 

10.14 

56.08 

1.7 

50.96 

11.24 

1.8 

29.10 

10.30 

1.8 

47.18 

53.00    1 

2.6 

26.57 

1.33 

2.7 

10.65 

56.19 

2.7 

51.18 

11.42 

2.8 

29.27 

10.23 

2.8 

47.34 

53.11 

3.6 

26.71 

1.59 

3.7 

11.16 

56.33 

3.7 

51.39 

11.59 

3.8 

29.45 

10.20 

3.8 

47.49 

53.12 

4.6 

26.86 

1.82 

4.7 

11.65 

56.50 

4.7 

51.61 

11.75 

4.8 

29.62 

10.20 

4.8 

47.64 

53.11- 

5.6 

27.02 

2.07 

5.7 

12.11 

56.68 

5.7 

51.83 

11.89 

5.8 

29.78 

10.23 

5.8 

47.79 

53.0S 

^.6 

27.19 

2.32 

6.7 

12.53 

56.86 

6.7 

52.06 

12.04 

6.8 

29.94 

10.26 

6.8 

47.95 

53.0#r 

7.6 

27.37 

2.58 

7.7 

12.92 

57.07 

7.7 

52.31 

12.20 

7.7 

30.10 

10.32 

7.8 

48.12 

53.01. 

«.6 

27.55 

2.84 

8.7 

13.31 

57.26 

8.7 

52.56 

12.37 

8.7 

30.26 

10.35 

8.8 

48.30 

52.99 

9.6 

27.73 

3.14 

9.7 

13.67 

57.43 

9.7 

52.82 

12.55 

9.7 

30.41 

10.40 

9.8 

48.48 

52.9(^ 

10.6 

27.91 

3.43 

10.7 

14.04 

57.60 

10.7 

53.07 

12.73 

10.7 

30.56 

10.45 

10.8 

48.67 

52.9» 

11.6 

28.08 

3.76 

11.7 

14.41 

57.76 

11.7 

53.32 

12.95 

11.7 

30.71 

10.48 

11.8 

48.86 

53ia. 

12.6 

28.24 

4.08 

12.7 

14.80 

57.91 

12.7 

53.57 

13.19 

12.7 

30.86 

10.51 

12.7 

49.05 

63.or 

13.6 

28.39 

4.41 

13.7 

15.21 

58.06 

13.7 

53.80 

13.44 

13.7 

31.01 

10.53 

13.7 

49.23 

53.1^ 

14.6 

28.53 

4.76 

14.7 

15.62 

58.22 

14.7 

54.01 

13.70 

14.7 

31.17 

10.54 

14.7 

49.40 

53.21-^ 

15.6 

28.65 

5.09 

15.6 

16.04 

58.40 

15.7 

54.21 

13.95 

15.7 

31.34 

10.58 

15.7 

49.56 

53.3C^ 

16.6 

28.77 

5.42 

16.6 

16.48 

58.58 

16.7 

54.41 

14.20 

16.7 

31.50 

10.61 

16.7 

49.72 

53.8» 

17.6 

28.88 

5.72 

17.6 

16.92 

58.78 

17.7 

54.60 

14.44 

17.7 

31.67 

10.67 

17.7 

49.87 

63.4r 

18.6 

29.00 

6.02 

18.6 

17.33 

59.01 

18.7 

54.78 

14.67 

18.7 

31.84 

10.75 

18.7 

50.02 

53.52? 

19,6 

29.12 

6.31 

19.6 

17.72 

59.27 

19.7 

54.97 

14.87 

19.7 

32.00 

10.86 

19.7 

50.17 

53.5^ 

^.6 

29.25 

6.59 

20.6 

18.07 

59.53 

20.6 

55.17 

15.07 

20.7 

32.16 

10.98 

20.7 

50.31 

53.6^ 

21.6 

29.39 

6.88 

21.6 

18.38 

59.80 

21.6 

65.39 

15.28 

21.7 

32.31 

11.12 

21.7 

50.48 

53.6# 

22.6 

29.54 

7.18 

22.6 

18.68 

60.06 

22.6 

55.61 

15.49 

22.7 

32.45 

11.27 

22.7 

50.65 

53.69 

23.6 

29.70 

7.51 

23.6 

18.93 

60.30 

23.6 

55.85 

15.72 

23.7 

32.59 

11.41 

23.7 

50.83 

63.71 

24.6 

29.84 

7.86 

24.6 

19.18 

60.54 

24.6 

56.09 

15.98 

24.7 

32.72 

11.55 

24.7 

51.02 

53.79 

25.6 

30.00 

8.22 

25.6 

19.44 

60.75 

25.6 

56.33 

16.26 

25.7 

32.85 

11.66 

25.7 

51.22 

53.88 

26.6 

30.14 

8.61 

26.6 

19.73 

60.95 

26.6 

56.54 

16.58 

26.7 

32.99 

11.76 

26.7 

51.40 

54.02 

27.6 

30.25 

9.00 

27.6 

20.04 

61.15 

27.6 

56.75 

16.89 

27.7 

33.13 

11.85 

27.7 

51.59 

54.16 

28.6 

30.34 

9.38 

28.6 

20.36 

61.37 

28.6 

56.93 

17.21 

28.7 

33.27 

11.95 

28.7 

61.75 

54.31 

29.6 

30.42 

9.73 

29.6 

20.70 

61.60 

29.6 

57.10 

17.50 

29.7 

33.42 

12.05 

29.7 

51.90 

54.46 

30.6 

30.50 

10.07 

30.6 

21.05 

61.86 

30.6 

57.25 

17.79 

30.7 

33.57 

12.17 

30.7 

62.04 

54.58 

31.6 

30.58 

10.39 

31.6 

21.37 

62.15 

31.6 

57.41 

18.05 

31.7 

33.72 

12.33 

31.7 

52.18 

54.70 

8.55 

8.49 

23.39      +23.37 

9.87        -9.82 

7.34        +7.27 

6.24       -6.16 

14^    13»    ] 

L8-.531 

15'*     4"»     0«.607 

15*'   23«  43-.237 

16»»   54«  31-.741 

17»»  15"  43V730 

-83*» 

17' 

4".27 

+87^ 

33'    2 

!4".43  1 

-84° 

11'    ] 

L7".84 

+82*» 

10'    I 

J8".40 

-80*» 

4/ 

2  ".69 
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CIECUMPOLAR  STARS. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


zi    d  \Jnm  MinoriB. 

X  Ootentts. 

A.  TJnm  MInoilB. 

(TOotuitti. 

76  DncoBlB. 

1         Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.6 

Mag.  5.7 

'    Wash. 
Itan 
Hdc 

Right 

ASOCIK 

akm. 

nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ascen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli. 
nation. 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

o         / 

h  m 

•     / 

Mar. 

17  69 

+86  3« 

Mar. 

18    5 

-87  39 

Mar. 

19    2 

+89  0 

Mar. 

19  26 

-8913 

Mar. 

20  48 

+8213 

0.8 

s 
4.30 

27.09 

0.8 

s 
40.97 

40.72 

0.9 

s 
28.58 

38.16 

0.9 

s 
68.36 

24.24 

0.9 

s 
32.48 

8.68 

1.8 

4.63 

26.95 

1.8 

41.61 

40.67 

1.9 

29.49 

37.93 

1.9 

60.04 

24.06 

1.9 

32.54 

8.26 

2.8 

4.99 

26.77 

2.8 

42.21 

40.60 

2.8 

30.61 

37.72 

2.9 

61.61 

23.86 

2.9 

32.62 

7.94 

3.8 

5.36 

26.64 

3.8 

42.78 

40.62 

3.8 

31.62 

37.52 

3.9 

63.11 

23.66 

3.9 

32.70 

7.62 

4.8 

5.75 

26.64 

4.8 

43.34 

40.43 

4.8 

32.79 

37.33 

4.9 

64.63 

23.46 

4.9 

32.79 

7.32 

5.8 

6.13 

26.48 

5.8 

43.90 

40.32 

6.8 

33.98 

37.18 

6.9 

65.96 

23.23 

6.9 

32.89 

7.05 

«.8 

6.51 

26.42 

6.8 

44.50 

40.20 

6.8 

35.17 

37.04 

6.9 

67.41 

23.01 

6.9 

33.00 

6.80 

7.8 

6.88 

26.38 

7.8 

46.12 

40.08 

7.8 

36.32 

36.90 

7.9 

68.94 

22.76 

7.9 

33.11 

6.68 

8.8 

7.21 

26.36 

8.8 

46.77 

39.96 

8.8 

37.42 

36.78 

8.8 

70.67 

22.62 

8.9 

33.22 

6.35 

9.8 

7.66 

26.33 

9.8 

46.46 

39.86 

9.8 

38.47 

36.67 

9.8 

72.29 

22.29 

9.9 

33.32 

6.13 

10.8 

7.88 

26.30 

10.8 

47.14 

39.77 

10.8 

39.49 

36.65 

10.8 

74.09 

22.06 

10.9 

33.42 

5.91 

11.8 

8.20 

26.26 

11.8 

47.84 

39.72 

11.8 

40.48 

36.43 

11.8 

76.94!  21.86 

1 
1 

11.9 

33.52 

5.69 

12.8 

8.64 

26.21 

12.8 

48.54 

39.69 

12.8 

41.48 

36.31 

12.8 

77.82 

21.66 

12.9 

33.62 

5.46 

13.8 

8.87 

26.15 

13.8 

49.22 

39.66 

13.8 

42.60 

36.18 

13.8 

79.70 

21.60 

13.9 

33.72 

5.22 

14.8 

9.21 

26.09 

14.8 

49.88 

39.65 

14.8 

43.66 

36.04 

14.8 

81.56 

21.35 

14.9 

33.81 

4.97 

15.8 

9.58 

26.02 

16.8 

50.53 

39.65 

16.8 

44.66 

35.90 

15.8 

83.36 

21.20 

16.9 

33.91 

4.71 

16.8 

9.96 

25.95 

16.8 

61.15 

39.66 

16.8 

46.83 

36.76 

16.8 

86.12 

21.07 

16.9 

34.02 

4.45 

17.8 

10.34 

26.90 

17.8 

61.76 

39.65 

17.8 

47.07 

35.62 

17.8 

86.79 

20.95 

17.9 

34.14 

4.19 

18.8 

10.75 

26.90 

18.8 

52.33 

39.63 

18.8 

48.35 

35.61 

18.8 

88.40 

20.82 

18.9 

34.26 

3.96 

19.8 

11.14 

25.90 

19.8 

62.91 

39.69 

19.8 

49.67 

36.43 

19.8 

89.98 

20.67 

19.9 

34.39 

3.73 

20.8 

11.52 

25.95 

20.8 

53.60 

39.56 

20.8 

60.99 

35.38 

20.8 

91.58 

20.49 

20.9 

34.53 

3.53 

21.8 

11.90 

26.02 

21.8 

64.12 

39.49 

21.8 

62.28 

35.32 

21.8 

93.23 

20.31 

21.9 

34.68 

3.36 

22.7 

12.25 

26.08 

22.8 

64.77 

39.43 

22.8 

53.50 

36.31 

22.8 

94.98 

20.12 

22.9 

34.81 

3.21 

23.7 

12.59 

26.15 

23.8 

66.47 

39.39 

23.8 

64.64 

36.29 

23.8 

96.84 

19.96 

23.9 

34.95 

3.07 

24.7 

12.90 

26.21 

24.7 

66.20 

39.37 

24.8 

56.70 

35.27 

24.8 

98.84 

19.78 

24.9 

35.08 

2.94 

25.7 

13.21 

26.26 

25.7 

66.94 

39.37 

26.8 

56.72 

36.24 

26.8 

100.91 

19.64 

25.9 

36.20 

2.80 

26.7 

13.52 

26.26 

26.7 

67.67 

39.42 

26.8 

57.73 

35.19 

26.8 

103.02 

19.52 

26.9 

36.32 

2.63 

27.7 

13.84 

26.28 

27.7 

68.38 

39.48 

27.8 

58.77 

36.13 

27.8 

106.09 

19.42 

27.9 

36.43 

2.46 

28.7 

14.18 

26.29 

28.7 

59.04 

39.66 

28.8 

69.87 

36.07 

28.8 

107.07 

19.35 

28.9 

35.55 

2.28 

29.7 

14.54 

26.31 

29.7 

69.66 

39.61 

29.8 

61.08 

36.00 

29.8 

108.93 

19.29 

29.8 

35.68 

2.08 

3D.7 

14.92 

26.35 

30.7 

60.26 

39.66 

30.8 

62.38 

»>^.  Jr^ 

30.8 

110.70 

19.22 

30.8 

36.82 

1.88 

31.7 

15.31 

26.43 

31.7 

60.82 

39.70 

31.8 

63.73 

34.92 

31.8 

112.39 

19.14 

31.8 

35.96 

1.70 

16.90       +16.87 

24.60      -24.48 

57.88      +57.87 

73.70      -73.69 

7.39       +7.32 

17'»    69»   20-.805 

18*^     5»  36M63 

19»»     3"»  61».560 

19h   26»     7M89 

2(^  48«  44-.660 

+86^ 

36'     { 

51".19 

-87*» 

39'    { 

)2".21 

+89^ 

0'    I 

)6".70 

-89*» 

13'    5 

J5".99 

+82° 

13'    1 

6".38 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPEK  TRANSIT  AT  WASHINGTON. 


A. 

OotenttB. 

t^Ootantts. 

89  H.  Ce^ei. 

r' 

Oetantte. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Mean 
Time. 

Rll^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mmn 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

o         / 

h  m        •     ' 

h  m 

0           / 

h  m 

0           / 

h  m 

e        / 

Mar. 

2138 

-83  6 

Mar. 

22  15  -86  23 

Mar. 

22  37 

-8149 

Mar. 

23  27 

+86  60 

Mar. 

23  47 

-8228 

mm 

0.9 

s 
6.84 

15.42 

0.9 

s 
47.61 

38.32 

1.0 

s 
29.29 

15.73 

1.0 

s 
14.71 

51.03 

1.0 

s 

8.25 

66.26 

1.9 

6.95 

15.09 

1.9 

47.75 

37.99 

1.9 

29.34 

15.38 

2.0 

14.57 

60.71 

2.0 

8.25 

65.88 

2.9 

7.04 

14.77 

2.9 

47.87 

37.65 

2.9 

29.38 

15.04 

3.0 

14.46 

60.36 

3.0 

8.24 

65.61 

3.9 

7.13 

14.45 

3.9 

47.97 

37.29 

3.9 

29.40 

14.69 

4.0 

14.38 

60.00 

4.0 

8.21 

65.18 

4.9 

7.20 

14.14 

4.9 

48.05 

36.91 

4.9 

29.42 

14.34 

5.0 

14.33 

49.66 

5.0 

8.16 

64.84 

5.9 

7.27 

13.82 

5.9 

48.10 

36.55 

5.9 

29.44 

13.97 

6.0 

14.32 

49.32 

6.0 

8.13 

64.47 

6.9 

7.34 

13.45 

6.9 

48.17 

36.18 

6.9 

29.45 

13.61 

7.0 

14.33 

48.99 

7.0 

8.08 

64.11 

7.9 

7.42 

13.06 

7.9 

48.25 

35.79 

7.9 

29.47 

13.22 

8.0 

14.35 

48.67 

8.0 

8.04 

63.74 

8.9 

7.50 

12.69 

8.9 

48.34 

35.40 

8.9 

29.50 

12.80 

9.0 

14.38 

48.38 

9.0 

8.00 

63.34 

9.9 

7.61 

12.31 

9.9 

48.45 

34.99 

9.9 

29.53 

12.40 

10.0 

14.40 

48.10 

10.0 

7.98 

62.f3 

10.9 

7.72 

11.91 

10.9 

48.59 

34.58 

10.9 

29.58 

11.98 

11.0 

14.41 

47.82 

11.0 

7.97 

62.51 

11.9 

7.85 

11.54 

11.9 

48.75 

34.17 

11.9 

29.64 

11.58 

12.0 

14.41 

47.62 

12.0 

7.97 

62.09 

12.9 

7.98 

11.20 

12.9 

48.93 

33.78 

12.9 

29.71 

11.19 

13.0 

14.41 

47.24 

13.0 

7.97 

61.66 

13.9 

8.11 

])D.85 

13.9 

49.12 

33.39 

13.9 

29.78 

10.80 

13.9 

14.39 

46.95 

14.0 

7.98 

61.25 

14.9 

8.25 

U0.53 

14.9 

49.32 

33.04 

14.9 

29.87 

10.42 

14.9 

14.37 

46.63 

16.0 

8.01 

60.87 

15.9 

8.39 

10.22 

16.9 

49.51 

32.70 

15.9 

29.94 

10.07 

15.9 

14.35 

46.31 

16.0 

8.03 

60.48 

16.9 

8.52 

9.93 

16.9 

49.71 

32.36 

16.9 

30.00 

9.74 

16.9 

14.34 

46.98 

17.0 

8.05 

60.12 

17.9 

8.64 

9.63 

17.9 

49.89 

32.03 

17.9 

30.07 

9.39 

17.9 

14.36 

46.64 

18.0 

8.06 

59.75 

18.9 

8.75 

9.35 

18.9 

50.04 

31.71 

18.9 

30.12 

9.06 

18.9 

14.41 

46.28 

18.9 

8.07 

59.40 

19.9 

8.86 

9.04 

19.9 

50.18 

31.38 

19.9 

30.17 

8.73 

19.9 

14.49 

44.96 

19.9 

8.07 

59.04 

20.9 

8.96 

8.71 

20.9 

50.32 

31.04 

20.9 

30.22 

8.38 

20.9 

14.61 

44.61 

20.9 

8.06 

58.68 

21.9 

9.06 

8.38 

21.9 

50.45 

30.69 

21.9 

30.26 

8.01 

21.9 

14.74 

44.29 

21.9 

8.06 

58.31 

22.9 

9.18 

8.04 

22.9 

50.61 

30.30 

22.9 

30.31 

7.62 

22.9 

14.88 

44.00 

22.9 

8.06 

67.91 

23.9 

9.31 

7.68 

23.9 

50.78 

29.91 

23.9 

30.38 

7.20 

23.9 

15.02 

43.73 

23.9 

8.06 

57.49 

24.9 

9.46 

7.30 

24.9 

50.99 

29.51 

24.9    30.46 

6.80 

24.9 

15.15 

43.46 

24.9 

8.08 

57.05 

25.9 

9.62 

6.95 

25.9 

51.23 

29.12 

25.9 

30.56 

6.39 

25.9 

15.26 

43.21 

26.9 

8.12 

56.61 

26.9 

9.80 

6.62 

26.9 

51.50 

28.75 

26.9 

30.66 

6.00 

26.9 

15.34 

42.94 

26.9 

8.17 

56.18 

27.9 

9.99 

6.33 

27.9 

51.78 

28.41 

27.9  !  30.77 

5.63 

27.9 

15.40 

42.68 

27.9 

8.23 

55.77 

28.9 

10.17 

6.05 

28.9 

52.05 

28.09 

28.9 

30.89 

5.29 

28.9 

15.46 

42.39 

28.9 

8.29 

55.38 

29.9 

10.32 

5.80 

29.9 

52.31 

27.80 

29.9 

31.00 

4.97 

29.9 

15.54 

42.07 

29.9 

8.35 

55.00 

30.9 

10.47 

5.56 

30.9 

52.54 

27.51 

30.9 

31.11 

4.66 

30.9 

15.64 

41.76 

30.9 

8.40 

54.64 

31.9 

10.61 

5.30 

31.9 

52.75    27.21 

31.9 

31.18 

4.36 

31.9 

15.79 

41.43 

31.9 

8.44 

54.31 

8.3 

3 

8.27 

15.89      -15.86 

7.03       - 

6.96 

18.18      +18.15 

7.( 

>4       -7.58 

21J» 

38«    1 

0-.025 
13  ".31 

22^   15«  56-. 333 

22'^   37™  3 

2«.703 

2311   27»»  44».392 

23^ 

47-  12-.813 

-83** 

6'     2 

-86^ 

23'    4 

5  ".22  1 

-SI*' 

49'    2 

I'Ml 

+86^ 

60'    a 

-9".03  1 

-82« 

29'      ( 
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CIRCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cq^hei. 
Mag.  4.5 

a  Vnm  MinoxiB. 

(PoUvria.) 
Mag.  2.1 

4  a.  Octantti. 
Mag.  5.6 

Qroombiidge  7M. 

Mag.  6.7 

Oxoombridce  944. 
Mag.  6.4 

Wash. 

Umax 

TlnM. 

RiSht 
skm. 

DecU- 
natkm. 

Wash. 
Mwn 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen* 

sicm. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ascen* 

sion. 

DeclU 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 

h  m 

•    / 

h  m 

o         / 

h  m 

o        / 

h  m 

•    / 

h  m 

o        / 

Apr. 

066 

+85  48 

Apr. 

128 

+88  51 

Apr. 

141 

-85  11 

Apr. 

4    9 

+86  20 
ft 

Apr. 

534 

+86  9 

0.0 

43.21 

37.69 

0.0 

38.78 

40.23 

0.0 

s 
53.84 

32.80 

0.2 

s 
42.06 

24.99 

0.2 

58.63 

62.24 

1.0 

43.20 

37.35 

1.0 

38.57    39.89 

1.0 

53.75 

32.47 

1.1 

41.84 

24.77 

1.2 

58.37 

62.14 

2.0 

43.22 

37.00 

2.0 

38.46 

39.52 

2.0 

53.66 

32.13 

2.1 

41.64 

24.54 

2.2 

68.11 

62.00 

3.0 

43.26 

36.65 

3.0 

38.44 

39.17 

3.0 

53.55 

31.80 

3.1 

41.45 

24.25 

3.2 

67.87 

51.86 

4.0 

43.31 

36.31 

4.0 

38.47 

38.83 

4.0 

53.44 

31.45 

4.1 

41.29 

23.99 

4.2 

57.64 

61.68 

5.0 

43.38 

36.00 

5.0 

38.56 

38.52 

5.0 

53.34 

31.09 

5.1 

41.14 

23.74 

5.2 

67.44 

51.50 

5.9 

43.45 

35.71 

6.0 

38.66 

38.23 

6.0 

53.24 

30.71 

6.1 

41.00 

23.50 

6.2 

57.25 

51.35 

6.9 

43.52 

35.43 

7.0 

38.75 

37.93 

7.0 

53.15 

30.31 

7.1 

40.87 

23.27 

7.2 

57.07 

61.20 

7.9 

43.58 

35.15 

8.0 

38.80 

37.64 

8.0 

53.07 

29.89 

8.1 

40.74 

23.05 

8.2 

56.89 

61.05 

8.9 

43.63 

34.87 

9.0 

38.83 

37.36 

9.0 

53.02 

29.48 

9.1 

40.61 

22.83 

9.2 

56.74 

50.92 

9.9 

43.68 

34.60 

10.0 

38.83 

37.07 

10.0    52.98 

29.07 

10.1 

40.45 

22.62 

10.2 

56.52 

50.79 

10.9 

43.71 

34.30 

11.0 

38.80 

36.79 

11.0  !  52.96 

1 

28.69 

11.1 

40.31 

22.42 

11.2 

56.32 

50.67 

11.9 

43.75 

34.00 

12.0 

38.76 

36.48 

12.0    52.95 

28.29 

12.1 

40.14 

22.23 

12.2 

56.11 

50.65 

12.9 

43.78 

33.71 

13.0 

38.73 

36.16 

13.0    52.93 

27.91 

13.1 

39.97 

21.99 

13.2 

55.89 

50.42 

13.9 

43.82 

33.39 

13.9 

38.73 

35.86 

14.0    52.92 

27.54 

14.1 

39.81 

21.74 

14.2 

55.66 

50.28 

14.9 

43.87 

33.07 

14.9 

38.79 

35.53 

15.0    52.89 

27.21 

15.1 

39.64 

21.48 

15.2 

55.43 

50.10 

15.9 

43.96 

32.72 

15.9  :  38.92  i  35.18 

16.0    52.86 

26.86 

16.1 

39.49 

21.18 

16.2 

55.21 

49.89 

16.9 

44.06 

32.38 

16.9    39.15  j  34.85 

17.0    52.83 

26.52 

17.1 

39.35 

20.89 

17.2    55.01 

49.68 

17.9 

44.20 

32.09 

17.9    39.47    34.50 

17.9    52.77 

26.18 

18.1 

39.25 

20.56 

18.2    54.82 

49.44 

18.9 

44.34 

31.80 

18.9  ;  39.87 

34.18 

18.9    52.72 

25.81 

19.1 

39.16    20.25 

19.2 

54.65 

49.19 

19.9  '  44.51 

31.52 

19.9 

40.29 

33.90 

19.9  '  52.67 

25.43 

20.1 

39.10    19.96 

20.2 

54.50 

48.95 

20.9    44.67 

31.27 

20.9 

40.72 

33.62 

20.9  :  52.63 

25.02 

21.1 

39.04    19.68 

21.2 

54.38 

48.72 

21.9  ;  44.82 

31.03 

21.9 

41.09 

33.35 

21.9 

52.61 

24.58 

22.1 

38.98    19.44 

22.1 

54.26 

48.52 

22.9  ,  44.93 

30.80 

22.9 

41.41    33.11 

1 

22.9  1  52.60 

i 

24.17 

23.1 

38.93    19.21 

23.1 

54.14 

48.34 

23.9    45.04 

30.59 

23.9 

41.66 

32.88 

23.9    52.63    23:74 

24.1 

38.84    18.98 

24.1 

54.01 

48.16 

24.9    45.15 

30.35 

24.9 

41.86 

32.60 

24.9 

52.68    23.32 

25.1 

38.76    18.73 

25.1 

53.86 

48.00 

25.9    45.24 

30.08 

25.9 

42.05 

32.32 

25.9 

52.72    22.95 

26.1 

38.65    18.48 

26.1 

53.67 

47.82 

26.9  :  45.34 

1 

29.79 

26.9 

42.28 

32.00 

26.9 

52.77    22.58 

27.1 

38.53  1  18.22 

27.1 

53.49 

47.60 

1 
27.9  ,  45.47  \  29.49 

27.9 

42.59 

31.70 

27.9 

52.81    22.24 

28.1 

38.42    17.91 

28.1 

53.30 

47.38 

28.9    45.61 

29.19 

28.9 

42.99 

31.38 

28.9 

52.8:i    21.91 

29.1 

38.32  :  17.61 

29.1 

53.12 

47.13 

29.9    45.79 

28.91 

29.9 

43.48 

31.07 

29.9 

52.83    21.56 

30.1 

38.24  ',  17.26 

1 

30.1 

52.97 

46.84 

30.9  '•  45.97 

28.63 

30.9 

44.03 

30.76 

30.0 

52.84    21.22 

31.1 

38.19  !  16.93 

31.1 

52.81 

46.54 
1.82 

13.68       +13.65 

50.25      +50.24 

11.93      -11.89 

12.; 

Jl      +12.27 

11.86     +1 

Q^    57-      1-.657 

jh   2\)^  44M'54 

Xh   42m     (;.  102 

4''     9°»  44\952 

^  34«  54\014 

+85*» 

48'     2 

J5".87 

+SS'' 

ol      1: 

15  ".03  1 

-85^ 

11'    ^ 

19  ".58 

+85^ 

20 

r'.04 1 

+85° 

D'    2 

8  ".07 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  O.  Menus. 

CMoumb. 

51  R.  Oephei. 

85  R.  Camelop. 

7  0.  Ootenlis. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

Wash. 

UtBSl 

Time. 

Right 

Afloen- 

skm. 

DecU- 

Wash. 
Mean 
Time. 

Right 

Asoen- 

skm. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sicm. 

DecU- 
natlon. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

skm. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoan- 
sion. 

Dedi- 
OAtlon. 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

0    / 

Apr. 

5  46 

-84  49 

Apr. 

6  46 

-80  4a 

Apr. 

7    1 

+8711 

Apr. 

7  13 

+82  34 

Apr. 

716 

-8654 

0.2 

16.97 

60.44 

0.3 

8 

60.42 

50.35 

0.3 

53.79 

21.42 

0.3 

s 
38.19 

56.36 

0.3 

30.57 

17.04 

1.2 

16.72 

60.38 

1.3 

60.27 

50.38 

1.3 

53.30 

21.44 

1.3 

38.01 

56.39 

1.3 

30.15 

17.11 

2.2 

16.47 

60.32 

2.3 

60.13 

50.41 

2.3 

52.82 

21.41 

2.3 

37.82 

56.39 

2.3 

29.73 

17.21 

3.2 

16.20 

60.27 

3.2 

59.98 

50.47 

3.3 

52.35 

21.39 

3.3 

37.65 

56.39 

3.3 

29.32 

17.30 

4.2 

15.93 

60.23 

4.2 

59.84 

50.53 

4.3 

51.92 

21.33 

4.3 

37.48 

56.34 

4.3 

28.85 

17.42 

5.2 

15.65 

60.18 

5.2 

59.69 

60.58 

5.3 

51.49 

21.28 

5.3 

37.33 

56.32 

5.3 

28.40 

17.51 

6.2 

15.36 

60.10 

6.2 

59.54 

50.60 

6.3 

51.11 

21.20 

6.3 

37.19 

56.28 

6.3 

27.94 

17.60 

7.2 

15.08 

60.01 

7.2 

59.37 

50.61 

7.3 

50.72 

21.16 

7.3 

37.05 

56.23 

7.3 

27.45 

17.67 

8.2 

14.80 

59.90 

8.2 

59.22 

50.60 

8.2 

50.35 

21.13 

8.3 

36.91 

56.22 

8.3 

26.95 

17.72 

9.2 

14.52 

59.77 

9.2 

59.06 

50.58 

9.2 

49.98 

21.10 

9.3 

36.78 

56.21 

9.3 

26.45 

17.73 

10.2 

14.24 

59.64 

10.2 

58.88 

50.55 

10.2 

49.60 

21.07 

10.2 

36.64 

56.20 

10.3 

25.94 

17.75 

11.2 

13.97 

59.47 

11.2 

58.73 

50.48 

11.2 

49.22 

21.06 

11.2 

36.60 

56.20 

11.2 

25.47 

17.74 

12.2 

13.72 

59.30 

12.2 

58.58 

50.40 

12.2 

48.82 

21.04 

12.2 

36.36 

56.20 

12.2 

25.00 

17.73 

13.2 

13.47 

59.12 

13.2 

68.43 

50.32 

13.2 

48.40 

21.01 

13.2 

36.19 

56.19 

13.2 

24.53 

17.70 

14.2 

13.23 

58.97 

14.2 

68.29 

50.24 

14.2 

47.96 

20.97 

14.2 

36.01 

56.19 

14.2 

24.10 

17.68 

16.2 

13.01 

58.82 

15.2 

58.15 

50.17 

15.2 

47.49 

20.91 

15.2 

36.84 

56.14 

15.2 

23.67 

17.68 

16.2 

12.77 

58.71 

16.2 

68.01 

50.14 

16.2 

47.03 

20.83 

16.2 

36.68 

56.08 

16.2 

23.24 

17.68 

17.2 

12.53 

58.60 

17.2 

57.88 

50.10 

17.2 

46.69 

20.72 

17.2 

36.50 

56.99 

17.2 

22.83 

17.70 

18.2 

12.29 

58.48 

18.2 

57.74 

50.07  1 18.2 

46.16 

20.68 

18.2 

35.34 

56.86 

18.2 

22.40 

17.73 

19.2 

12.03 

68.36 

19.2 

67.69 

50.06 

19.2 

46.77 

20.44 

19.2 

35.19 

56.73 

19.2 

21.96 

17.^7 

20.2 

11.76 

58.23 

20.2 

67.44 

50.03 

20.2 

45.41 

20.29 

20.2 

35.06 

66.60 

20.2 

21.49 

17.79 

21.2 

11.49 

58.10 

21.2 

57.29 

49.99 

21.2 

45.09 

20.14 

21.2 

34.96 

56.49 

21.2 

20.99 

17.80 

22.2 

11.22 

57.92 

22.2  1  67.13 

49.92 

22.2 

44.77 

20.00 

22.2 

34.84 

56.38 

22.2 

20.49 

17.79 

23.2 

10.96 

67.72 

23.2 

56.97 

49.83 

23.2 

44.48 

19.90 

23.2 

34.73 

56.29 

23.2 

19.98 

17.75 

24.2 

10.71 

57.49 

24.2 

66.82 

49.69 

24.2 

44.17 

19.80 

24.2 

34.62 

66.22 

24.2 

19.48 

17.66 

25.1 

10.47 

67.25 

25.2 

66.67 

49.55 

26.2 

43.82 

19.72 

25.2 

34.48 

56.16 

26.2 

19.00 

17.58 

26.1 

10.25 

67.02 

26.2 

66.63 

49.38 

26.2 

43.46 

19.66 

26.2 

«J^.O^ 

56.09 

26.2 

18.56 

17.47 

27.1 

10.05 

66.79 

27.2 

66.40 

49.23 

27.2 

43.03 

19.64 

27.2 

34.18 

65.00 

27.2 

18.13 

17.39 

28.1 

9.85 

66.60 

28.2 

56.26 

49.11 

28.2 

42.62 

19.40 

28.2 

34.03 

54.90 

28.2 

17.74 

17.31 

29.1 

9.65 

56.41 

29.2 

66.14 

48.99 

29.2 

42.19 

19.22 

29.2 

33.87 

54.76 

29.2 

17.35 

17.27 

30.1 

9.46 

66.24 

30.2 

66.02 

48.91 

30.2 

41.78 

19.03 

30.2 

33.71 

64.61 

30.2 

16.95 

17.22 

31.1 

9.23 

66.06 

31.2 

66.89 

48.82 

31.2 

41.40 

18.84 

31.2 

33.56 

54.42 

31.2 

16.54 

17.19 

11.10       -1 

Ll.06 

6.21        -6.13 

20.39      +20.37 

7.75       +7.68 

18.52     -18.49 

S"    46"    26'. 439 

gh   47m     3-489 

7»»     1«  34-.861 

7^   13"  29«.477 

7^  16«  40-. 555 

-84^ 

49'     A 

18'M7  1 

-80*» 

43'    a 

A".ie  1 

+87^ 

ir 

O'Ml  1 

+82^ 

34'    a 

I6".50 

-86^ 

54'     ( 

y.u 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qioamlaldge  1119. 

COetuLtti. 

1  H.  DzaooniB. 

C  CbanueleontiB. 

80  H.  Camelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

^fag.  5.3 

Waafa. 

idon. 

DwU- 
natioQ. 

Wash. 
M«an 
Tim«. 

Right 
Ascen- 
sion. 

Deell- 
nfttion. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Tiipe. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Tfane. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

h   m 

•    / 

h  m 

•     / 

h  m 

0     / 

h  m 

•     / 

h  m 

•     / 

Apr. 

8  15 

+88  53 

Apr. 

9    8 

-85  20 

Apr. 

9  25 

+8142 

Apr. 

936 

-80  34 

Apr. 

10  21 

+8259 

0.3 

s 
55.13 

27.86 

0.4 

8 

67.25 

2.36 

0.4 

s 
25.14 

5.99 

0.4 

s 
26.36 

10.68 

0.4 

s 
12.37 

WW 

15.49 

1.3 

53.98 

28.00 

1.4 

67.03 

2.58 

1.4 

25.00 

6.21 

1.4 

26.27 

10.92 

1.4 

12.25 

15.78 

2.3 

52.82 

28.09 

2.4 

66.82 

2.82 

2.4 

24.86 

6.41 

2.4 

26.18 

11.18 

2.4 

12.12 

16.05 

3.3 

51.65 

28.15 

3.4 

66.62 

3.07 

3.4 

24.73 

6.59 

3.4 

26.08 

11.45 

3.4 

11.98 

16.29 

4.3 

50.52 

28.21 

4.3 

66.39 

3.33 

4.4 

24.59 

6.74 

4.4 

25.99 

11.73 

4.4 

11.84 

16.51 

5.3 

49.44 

28.27 

5.3 

66.16 

3.58 

5.4 

24.44 

6.88 

5.4 

25.90 

12.02 

5.4 

11.72 

16.71 

6.3 

48.41 

28.30 

6.3 

65.92 

3.85 

6.4 

24.35 

7.01 

6.4 

25.80 

12.31 

6.4 

11.61 

16.91 

7.3 

47.42 

28.35 

7.3 

65.67 

4.11 

7.4 

24.25 

7.14 

7.4 

25.69 

12.59 

7.4 

11.49 

17.09 

8.3 

46.47 

28.39 

8.3 

65.40 

4.34 

8.3 

24.14 

7.27 

8.4 

25.58 

12.86 

8.4 

11.38 

17.28 

9.3 

45.53 

28.46 

9.3 

65.13 

4.56 

9.3 

24.04 

7.41 

9.4 

25.45    13.11 

9.4 

11.28 

17.47 

10^ 

44.59 

28.52 

10.3 

64.85 

4.76 

10.3 

23.94 

7.55 

10.4 

25.33  !  13.34 

10.4 

11.18 

17.68 

11.3 

43.63 

28.59 

11.3 

64.56 

4.96 

11.3 

23.83 

7.71 

11.3 

25.20  1  13.57 

11.4 

11.08 

17.90 

12.3 

42.63 

28.65 

12.3 

64.29 

5.11 

12.3 

23.72 

7.88 

12.3 

25.08 

13.76 

12.4 

10.97 

18.12 

13.3 

41.58 

28.73 

13.3 

64.00 

5.27 

13.3 

23.59 

8.05 

13.3 

24.96 

13.96 

13.4 

10.85 

18.33 

14.3 

40.47 

28.81 

14.3 

63.74 

5.43 

14.3 

23.46 

8.20 

14.3 

24.83 

14.16 

14.4 

10.72 

18.56 

15.3 

38.30 

28.85 

15.3 

63.50 

5.56 

15.3 

23.32 

8.36 

15.3 

24.72 

14.34 

15.4 

10.57 

18.78 

16.3 

38.10 

28.87 

16.3 

63.25 

5.73 

16.3 

23.16 

8.48 

16.3 

24.61 

14.52 

16.4 

10.42 

18.98 

17.3 

36.88 

28.88 

17.3 

63.02 

5.91 

17.3 

23.02 

8.58 

17.3 

24.50  i  14.72 

17.4 

10.25 

19.17 

18.3 

35.70 

28.84 

18.3 

62.78 

6.09 

18.3 

22.87 

8.66 

18.3 

24.40  j  14.95 

18.4 

10.10 

19.32 

19.3 

34.57 

28.80 

19.3 

62.54 

6.30 

19.3 

22.72 

8.72 

19.3 

24.29  j  15.18 

19.4 

9.94 

19.40 

20.3 

33.53 

28.74 

20.3 

62.28 

6.51 

20.3 

22.59 

8.77 

20.3    24.18 

15.41 

20.4 

9.79 

19.57 

21.3 

32.58 

28.69 

21.3 

62.00 

6.71 

21.3 

22.48 

8.81 

21.3 

24.06 

15.64 

21.4 

9.65 

19.66 

22.3 

31.68 

28.62 

22.3 

61.71 

6.90 

22.3 

22.36 

8.85 

22.3 

23.93 

15.87 

22.3 

9.52 

19.76 

23.3 

30.80 

28.60 

23.3 

61.40 

7.05 

23.3 

22.26 

8.91 

23.3 

23.80    16.06 

23.3 

9.41 

19.88 

24.3 

29.92 

28.58 

24.3 

61.09 

7.18 

24.3 

22.16 

8.99 

24.3 

23.65 

16.21 

24.3 

9.30 

20.01 

25.3 

28.98 

28.58 

25.3 

60.78 

7.27 

25.3 

22.05 

9.08 

25.3 

23.62 

16.35 

25.3 

9.18 

20.16 

26.2  1  27.97 

28.58 

26.3 

60.49 

7.36 

26.3 

21.91 

9.16 

26.3 

23.37 

16.48 

26.3 

9.05 

20.32 

27.2 

26.87 

28.57 

27.3 

60.21 

7.44 

27.3 

21.78 

9.26 

27.3 

23.24 

16.58 

27.3 

8.90 

20.49 

28.2 

25.71 

28.54 

28.3 

59.94 

7.52 

28.3 

21.63 

9.34 

28.3 

23.11 

16.68 

28.3 

8.73 

20.65 

29.2 

24.52 

28.50 

29.3 

59.70 

7.61 

29.3 

21.47 

9.40 

29.3 

23.01 

16.81 

29.3 

8.56 

20.79 

30.2 

23.33 

28.40 

30.3 

59.45 

1   7.72 

30.3 

21.31 

9.44 

30.3 

22.89 

16.93 

30.3 

8.37 

20.91 

31.2  !  22.18 

1 

28.30 

31.3 

59.21 

:  7.84 

31.3 

21.16 

9.45 

31.3 

22.78 

17.09 

31.3 

8.18 

21.01 

51.68       +51.67 

12.30      -] 

L2.25 

6.93       -i 

-6.86 

6.10       -6.02 

8. 

19      +8.13 

8»»    14«   48^.311 

gh       90 

6- .085 

^  25«  ] 

12-.930 

^   36»  24- .003 

10>» 

20«  57».259 

+88*' 

53' 

U".43 

-85** 

19'    ^ 

12".77 

+8l*> 

41'    I 

)7".18 

-80° 

33'    { 

)0".61 

+82« 

59'    1 

2".27 
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CIRCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


V 

Octantts. 

Bradley  1678. 

tOotantla. 

88  R.  Oamelop.  uq* 

/TOttanlis. 

Mag.  6.3 

Mag.  6.3 

Mag.  6.4 

Mag.  5.3 

Mag.  5.6 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 
natlon. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ascen- 

!iion. 

DecU- 
natiBfi. 

h  m 

•     / 

h  m 

•     t 

h  m 

o       t 

h  m 

•     / 

h  m 

• 

Apr. 

10  59 

-84  8 

Apr. 

1216 

+88  9 

Apr. 

12  46 

-84  40 

ft 

Apr. 

12  48 

+83  61 

Apr. 

13  27 

-»21 

0.4 

s 
62.72 

"       1 

49.12 

0.5 

19.32 

47.76 

0.6 

13.65 

15.04 

0.5 

s 
46.56 

67.77 

0.5 

s 
21.06 

S.98 

1.4 

62.63 

49.43 

1.6 

19.19 

48.12 

1.6 

13.67 

15.38 

1.6 

46.56 

68.13 

1.5 

21.13 

33.31 

2.4 

62.56 

49.75 

2.6 

19.00 

48.47 

2.6 

13.70 

15.72 

2.5 

45.63 

68.47 

2.5 

21.22 

33.64 

3.4 

62.49 

50.09 

3.6 

18.77 

48.79 

3.6 

13.74 

16.09 

3.6 

46.49 

58.81 

3.6 

21.32 

S3.98 

4.4 

62.41 

50.45 

4.6 

18.52 

49.11 

4.6 

13.79 

16.45 

4.6 

46.46 

69.15 

4.5 

21.42 

34.35 

5.4 

62.34 

50.82 

5.5 

18.28 

49.39 

6.5 

13.84 

16,84 

5.6 

46.41 

69.46 

6.5 

21.53 

34.70 

6.4 

62.25 

51.19 

6.5 

18.03 

49.67 

6.6 

13.87 

17.24 

6.5 

45.37 

59.76 

6.5 

21.63 

35.(^ 

7.4 

62.16 

51.55 

7.5 

17.83 

49.94 

7.6 

13.89 

17.66 

7.5 

45.34 

60.04' 

7.5 

21.72 

35.49 

8.4 

62.05 

51.92 

8.6 

17.64 

50.21 

8.6 

13.90 

18.06 

8.5 

46.31 

60.33 

8.5 

21.78 

35.90 

9.4 

61.92 

52.27 

9.5 

17.45 

50.47 

9.6 

13.90 

18.47 

9.6 

46.30 

60.61! 

9.6 

21.83 

86.30 

10.4 

61.78 

52.61 

10.5 

17.30    50.74 

10.6 

13.87 

18.85 

10.5 

46.29 

60.88 

10.5 

21.86 

36.71 

11.4 

61.64 

52.93 

11.5 

17.14 

51.02 

11.6 

13.84 

19.24 

11.5 

46.28 

61.17 

11.5 

21.88 

37.10 

12.4 

61.49 

53.23 

12.5 

16.97 

51.32 

12.5 

13.80 

19.62 

12.6 

46.24 

61.47 

12.5 

21.88 

37.49 

13.4 

61.35 

53.52 

13.5 

16.79 

51.61 

13.5 

13.75 

19.98 

13.6 

46.22 

61.80 

13.5 

21.89 

37.86 

14.4 

61.21 

53.80 

14.5 

16.56 

51.92 

14.5 

13.71 

20.32 

14.6 

45.19 

62.13 

14.5 

21.88 

38.20 

15.4 

61.08 

54.07 

15.4 

16.27  1  52.24 

15.6 

13.66 

20.66 

15.5 

46.14 

62.47 

15.5 

21.89 

38.53 

16.4 

60.97 

54.35 

16.4 

15.96 

52.56 

16.5 

13.65 

20.99 

16.5 

45.06 

62.80 

16.5 

21.92 

38.87 

17.4 

60.86 

54.65 

17.4 

15.57 

52.85 

17.5 

13.63 

21.32 

17.5 

44.98 

63.13 

17.5 

21.^ 

39.30 

18.4 

60.76 

54.96 

18.4 

15.15 

53.14 

18.6 

13.63 

21.67 

18.5 

44.89 

63.43 

18.5 

22.01 

39.54 

19.4 

60.65 

55.27 

19.4 

14.72 

53.38 

19.6 

13.63 

22.03 

19.5 

44.79 

63.72 

19.6 

22.06 

39.90 

20.4 

60.52 

55.59 

20.4 

14.30    53.64 

20.5 

13.64 

22.42 

20.5 

44.70 

63.99 

20.5 

22.11 

40.3l> 

21.4 

60.39 

55.93 

21.4    13.91  '  53.86 

21.5 

13.62 

22.83 

21.5 

44.61 

64.23 

21.5 

22.16 

40.71 

22.4 

60.25 

56.26 

22.4  1  13.58  '  54.06 

22.4 

13.58 

23.24 

22.5 

44.56 

64.46 

22.6 

22.17 

41.12 

23.4 

60.09 

56.59 

23.4 

13.28    54.27 

23.4 

13.52 

23.65 

23.4 

44.49 

64.70 

23.5 

22.17 

41.53 

24.4 

59.91 

56.88 

24.4 

13.00  '  54.50 

24.4    13.44 

24.03 

24.4 

44.43 

64.96 

24.5 

22.13 

41.94 

25.4 

59.73 

57.14 

25.4    12.72 

54.75 

25.4 

13.36 

24.41 

25.4 

44.38 

65.22 

25.5 

22.08 

42.32 

26.4 

59.55 

67.38 

26.4  1  12.39  ;  55.02 

26.4 

13.26 

24.73 

26.4 

44.30 

65.48 

26.5 

22.03 

42.69 

27.4 

59.38 

57.60 

27.4 

12,04 

65.29 

27.4 

13.17 

25.05 

27.4 

44.22 

65.79 

27.5 

21.97 

43.02 

28.4 

59.22 

57.82 

28.4 

11.63 

55.57 

28.4 

13.08 

25.36 

28.4 

44.13 

66.10 

28.5 

21.93 

43.34 

29.4 

59.08 

58.05 

29.4 

11.17 

55.84 

29.4 

13.03 

25.66 

29.4 

44.01 

66.40 

29.5 

21.89 

43.64 

30.4 

58.95 

58.30 

30.4 

10.65 

66.10 

30.4 

12.96 

25.97 

30.4 

43.88 

66.70 

30.5 

21.88 

43.97 

31.4 

58.81 

58.54 

31.4 

10.09 

56.34 

31.4 

12.92 

26.28 

31.4' 

9.: 

43.76 

66.99 

31.5    21.88 

44.2H 

9.81 

9.76 

31  .J 

22      +31.20 

10.77      -10.72 

J6        +9.31 

12.36     -12.32 

10^    59»    55'. 642 

12»'    14»  28-.053 

\2^   46»     1M83 

12*'   48«  29' .976 1 

VS"  TT^    5*.514 

-84* 

8'     i 

\\".2A 

+88* 

9'    i 

>6".03 

-84* 

40' 

2  ".72 

+83* 

52'    1 

0".05  1 

-86* 

21'    2 

3".59 
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CIRCUMPOLAR  STARS. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oem«Uk 

Qroomtnidge  8188. 

p  OotantlB. 

f  TTruB  MinoxlB. 

59  O.  Apodto. 

SiBg.4.l 

Mag.  7.2 

Mag.  5.7 

Mag.  4.4 

Mag.  5.9 

Rigbt 

Aaot/a- 

sion. 

Dedi- 
natlon. 

IP 

Right 

Asoen* 

sion. 

Decli- 
nation. 

III 

Right 
Ascen- 
sion. 

Decll- 
natlou. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

h  m 

Declt. 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h.  m 

•     / 

h  m 

•     t 

h  m 

o         / 

•    / 

h  m 

a      / 

1413 

-8317 

Apr. 

15    4 

+87  33 

Apr. 

15  23  -84  11 

Apr. 

16  64 

+82  1€ 

Apr. 

17  15 

-8046 

ft 

s 
30.58 

WW 

10.39 

0.6 

s 
21.37 

2.15 

0.6 

s 
57.41 

18.05 

0.7 

s 
33.72 

12.33 

0.7 

52.18 

54.70 

30.67 

10.71 

1.6 

21.66 

2.44 

1.6 

57.56 

18.30 

1.7 

33.88 

12.61 

1.7 

52.32 

54.81 

30.76 

11.02 

2.6 

21.91 

2.76 

2.6 

57.73 

18.55 

2.7 

34.03 

12.73 

2.7 

52.46 

54.90 

30.87 

11.33 

3.6 

22.13 

3.07 

3.6 

57.91 

18.80 

3.7 

34.16 

12.95 

3.7 

62.61 

54.98 

30.99 

11.65 

4.6 

22.32 

3.37 

4.6 

58.10 

19.06 

4.7 

34.28 

13.17 

4.7 

52.77 

55.05 

31.11 

11.99 

5.6 

22.48 

3.67 

5.6 

58.30 

19.31 

5.7 

34.40 

13.38 

5.7 

52.94 

55.15 

31.22 

12.36 

6.6 

22.64 

3.96 

6.6 

58.50 

19.59 

6.7 

34.52 

13.69 

6.7 

53.12 

66.27 

31.33 

12.72 

7.6 

22.83 

4.23 

7.6 

58.69 

19.90 

7.7 

34.63 

13.79 

7.7 

53.28 

55.42 

31.42 

13.10 

8.6 

23.00 

4.49 

8.6 

68.87 

20.22 

8.7 

34.75 

13.99 

8.7 

53.46 

55.58 

31.50 

13.49 

9.6 

23.18 

4.75 

9.6 

69.04 

20.56 

9.7 

34.87 

14.17 

9.7 

53.61 

56.75 

31.57 

13.86 

10.6 

23.39 

5.01 

10.6 

59.19 

20.88 

10.7 

34.99 

14.34 

10.7 

63.77 

65.94 

31.63 

14.25 

11.6 

23.60 

5.28 

11.6 

59.34 

21.21 

11.7 

36.12 

14.62 

11.7 

63.92 

56.14 

31.68 

14.62 

T2.6 

23.82 

5.55 

12.6 

59.47 

21.54 

12.6 

35.25 

14.71 

12.7 

54.06 

56.35 

31.73 

14.97 

13.6 

24.03 

5.84 

13.6 

59.58 

21.86 

13.6 

36.38 

14.91 

13.7 

54.20 

56.53 

31.77 

15.31 

14.6 

24.24 

6.15 

14.6 

59.70 

22.16 

14.6 

35.50 

15.13 

14.7 

54.32 

56.71 

31.82 

15.63 

15.6 

24.41 

6.48 

15.6 

59.83 

22.45 

15.6 

35.62 

15.38 

15.7 

54.44 

66.87 

31.88 

15.96 

16.6 

24.55 

6.82 

16.6 

59.95 

22.73 

16.6 

35.74 

15.64 

16.7 

54.56 

57.03 

31.94 

16.27 

17.6 

24.65 

7.17 

17.6 

60.09 

23.00 

17.6 

35.85 

15.92 

17.6 

64.70 

57.15 

32.02 

16.59 

18.6 

24.72 

7.51 

18.6 

60.24 

23.26 

18.6 

35.94 

16.21 

18.6 

54.84 

57.29 

32.10 

16.95 

19.6 

24.74 

7.85 

19.6 

60.40 

23.57 

19.6 

36.03 

16.50 

19.6 

54.99 

57.43 

32.18 

17.31 

20.6 

24.76 

8.16 

20.6 

60.56 

23.88 

20.6 

36.12 

16.79 

20.6 

56.16 

57.60 

32.25 

17.70 

21.5 

24.79 

8.44 

21.6 

60.72 

24.20 

21.6 

36.20 

17.06 

21.6 

65.32 

57.79 

32.32 

18.10 

22.5 

24.82 

8.71 

22.6 

60.88 

24.55 

22.6 

36.28 

17.30 

22.6 

55.48 

68.01 

32.36 

18.52 

23.5 

24.87 

8.97 

23.6 

61.02 

24.92 

23.6 

36.36 

17.62 

23.6 

55.64 

58.26 

32.39 

18.91 

24.5 

24.96 

9.24 

24.6 

61.13 

25.31 

24.6 

36.46 

17.74 

24.6 

55.78 

58.61 

32.41 

19.28 

25.5 

25.05 

9.51 

25.6 

61.22 

26.66 

25.6 

36.55 

17.95 

26.6 

55.91 

58.77 

32.42 

19.65 

26.5 

25.16 

9.82 

26.6 

61.30 

25.99 

26.6 

36.65 

18.22 

26.6 

56.02 

59.01 

32.43 

19.98 

27,5 

25.24 

10.13 

27.6 

61.37 

26.33 

27.6 

36.75 

18.48 

27.6 

66.12 

59.22 

32.43 

20.31 

28.5 

25.30 

10.48 

28.5 

61.44 

26.63 

28.6 

36.84 

18.78 

28.6 

66.23 

59.42 

32.45 

20.63 

29.5 

25.31 

10.82 

29.5 

61.53 

26.92 

29.6 

36.93 

19.09 

29.6 

56.34 

59.61 

32.48 

20.94 

30.5 

25.30 

11.17 

30.5 

61.62 

27.20 

30.6 

37.00 

19.42 

30.6 

56.45 

59.78 

82.51 

21.26 

• 

31.5 

25.26 

11.53 

31.5 

61.73 

27.50 

31.6 

37.07 

19.74 

31.6 

56.58 

59.98 

6         -8.50 

23.41      +2 

53.39 

9.88       -9.83 

7.34       +7.27 

6.24       -6.16 

13*   18^.531 

16^     4» 

0-.607 

\f^   23»  43».237 

lO"*   54*  31V741 

\1^  15-  43- .730 

17'      4".27 

+87*  33'    2 

t4".43 

-84*»  11'    17".84 

+82*»  10'    38".40 

-80*»  47'     2".69 

79790 

•— 191( 

\ 1 

7 
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APPARENT  PLACES  OF  STARS,  1916. 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  Vnm  Minozis. 

;tOotantl8. 

A.  Unie  Minozis. 

76  Dzmconis. 

Mag.  4.4 

M^,  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  6.7 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ascfoi- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

0           / 

Wash, 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decil- 
nation. 

h  m 

o         / 

h  m 

•     f 

h  m 

h  m 

0          / 

h  m 

0        t 

Apr.  1  17  59 

+86  36 

Apr. 

18    6 

-87  39 
ft 

Apr. 

19    3 

+89  0 

Apr. 

19  26 

-8913 
If 

Apr. 

20  48 

+8213 

If 

s 
0.7  1  15.31 

26.43 

0.7 

s 
0.82 

39.70 

0.8 

s 
3.73 

34.92 

0.8 

s 
52.39 

19.14 

0.8 

s 
35.96 

1.70 

1.7 

15.69 

26.51 

1.7 

1.38 

39.75 

1.8 

5.09 

34.92 

1.8 

54.03 

19.05 

1.8 

36.12 

1.56 

2.7 

16.08 

26.64 

2.7 

1.97 

39.77 

2.8 

6.44 

34.95 

2.8 

55.69 

18.95 

2.8 

36.29 

1.43 

3.7 

16.43 

26.78 

3.7 

2.56 

39.77 

3.8 

7.76 

34.99 

3.8 

57.40 

18.83 

3.8 

36.45 

1.33 

4.7 

16.77 

26.90 

.4.7 

3.20 

39.78 

4.8 

9.02 

35.03 

4.8 

59.19 

18.72 

4.8 

36.61 

1.24 

5.7 

17.10 

27.05 

5.7 

3.85 

39.81 

5.8 

10.21 

35.08 

5.8 

61.08 

18.61 

5.8 

36.77 

1.16 

6.7 

17.42 

27.21 

6.7 

4.53 

39.85 

6.8 

11.34 

35.13 

6.8 

63.03 

18.51 

6.8 

36.92 

1.09 

7.7 

17.72 

27.32 

7.7 

5.21 

39.92 

7.8 

12.46 

35.18 

1 

7.8 

65.02 

18.42 

7.8 

37.06 

1.01 

8.7 

18.01 

27.45 

8.7 

5.88    40.00 

8.7 

13.54 

1 

^.21 

8.8 

67.05 

18.36 

8.8 

37.20 

b.92 

9.7 

18.31 

27.56 

9.7 

6.54 

40.08 

9.7 

14.62 

35.25 

9.8 

69.08 

18.31 

9.8 

37.34 

0.83 

10.7 

18.62 

27.65 

10.7 

7.19 

40.20 

10.7 

15.73 

35.27 

10.8 

71.08 

18.29 

10.8 

37.49 

0.73 

11.7 

18.94 

27.75 

11.7 

7.81 

40.33 

11.7 

16.88 

35.30 

11.8 

73.02 

18.38 

11,3 

37.62 

0.63 

12.7 

19.27 

27.86 

12.7 

8.40 

40.46 

12.7 

18.06 

35.34 

12.8 

74.92 

18.28 

12,8 

37.77 

0.53 

13.7 

19.62 

27.98 

13.7 

8.97 

40.60 

13.7 

19.30 

35.38 

13.8 

76.72 

18.28 

13.8 

37.92 

0.42 

14.7 

19.96 

28.13 

14.7 

9.52 

40.71 

14.7 

20.58 

35.44 

14.7 

78.45 

18.27 

14.8 

38.08 

0.32 

15.7 

20.31 

28.29 

15.7 

10.04 

40.81 

15.7 

21.89 

35.52 

15.7 

80.12 

18.26 

15.8 

38.26 

0.24 

16.7 

20.64 

28.49 

16.7 

10.58 

40.89 

16.7 

23.20 

35.61 

16.7 

81.78 

;8.23 

16.8 

38.42 

0.18 

17.7 

20.97 

28.71 

17.7 

11.13 

40.97 

17.7 

24.47 

35.73 

17.7 

83.47 

18.18 

17.8 

38.60 

0.15 

18.7 

21.26 

28.93 

18.7 

11.72 

41.05 

18.7 

25.67 

35.86 

18.7 

85.23 

18.13 

18.8 

38.78 

0.15 

19.7 

21.54 

29.16 

19.7 

12.33 

41.12 

19.7 

26.78 

36.00 

19.7 

87.10 

18.09 

19.8 

38.95 

0.17 

20.7 

21.79 

29.38 

20.7 

1 

12.98 

41.21 

20.7 

27.80 

36.14 

20.7 

89.08 

18.03 

20.8 

39.11 

0.21 

21.7 

22.03 

29.58 

21.7 

13.65 

41.33 

21.7 

28.76 

36.28 

21.7 

91.14 

18,01 

21.8 

39.26 

0.24 

22.7 

22.26 

29.77 

22.7 

14.32 

41.48 

22.7 

29.68 

36.41 

22.7 

93.25 

18.00 

22.8 

39.40 

0.25 

23.7 

22.50« 

29.95 

23.7 

14.97 

41.65 

23.7 

30.60 

36.52 

23.7 

95.33 

18.03 

23.8 

39.54 

0.25 

24.7 

22.75 

30.10 

24.7 

15.57 

41.84 

24.7 

31.57 

36.62 

24.7 

97.34 

18.09 

24.8 

39.68 

0.24 

25.7 

23.02 

30.25 

25.7 

16.13 

42.04 

25.7 

32.63 

36.71 

25.7 

99.24 

18.16 

25.8 

39.83 

0.21 

26.7 

23.30 

30.45 

26.7 

16.64 

42.23 

26.7 

33.74 

36.82 

26.7 

101.00 

18.24 

26.8 

39.99 

0.18 

27.6 

23.60 

30.65 

27.7 

17.11 

42.40 

27.7 

34.93 

36.94 

27.7 

102.66 

18.30 

27.8 

40.16 

0.16 

28.6 

23.90 

30.89 

28.7 

17.59 

42.55 

28.7 

36.14 

37.08 

28.7 

104.25 

18.35 

28.8 

40.33 

017 

29.6 

24.19 

31.12 

29.6 

J  8,07 

42.70 

29.7 

37.33 

37.26 

29.7 

105.82 

18.37 

29.8 

40.50 

0.20 

30.6 

24.46 

31.40 

30.6 

18.56 

42.82 

30.7 

38.49 

37.46 

30.7 

107.44 

18.39 

30.8 

40.68 

0.25 

31.6 

24.70 

31.68 

31.6 

19.07 

42.95 

31.7 

39.58 

37.68 

31.7 

109.10 

18,41 

31.8 

• 

40.86 

0.33 

16.91       +16.88 

24JI 

30     -24.48 

57.87      +57.86 

73.62      -73.61 

7.38      +7.32 

17»»    59"   20-. 805 

18'^, 

5«  36M63 

V^     3«  51».560 

-19h  26»     7M89 

20*^  48»  44V660 

+86^ 

36'     I 

»1'M9 

-87'' 

39'    t 

)2".21 

+89° 

0'    I 

)6''.70 

-89° 

13'    I 

^".99 

+82° 

13'    1 

6".38 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


A.  Octsntis. 
Mag.  5.4 


Wash. 
Mean 
Time. 


Apr, 

0.9 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.8 
13.8 
14.8 
15.8 

16.8 
17.8 
18.8 
19.8 


Right 
Ascen- 
sion. 


h  m 
2138 

s 
10.61 
10.75 
10.87 
11.00 

11.14 
11.29 
11.46 
11.64 

11.81 
12.00 
12.19 
12.38 

12.67 
12.75 
12.91 
13.06 

13.22 
13.36 
13.52 
13.70 


D«cU- 
nation. 


-83  5 


// 


20.8 

13.88 

21.8 

14.08 

22.8 

14.31 

23.8 

14.53 

24.8 

14.74 

25.8 

14.95 

26.8 

15.15 

27.8 

15.33 

28.8 

15.49 

29.8 

15.65 

30.8 

15.82 

31.8 

16.00 

65.30 
65.03 
64.76 
64.47 

64.18 
63.86 
63.56 
63.28 

63.00 
62.74 
62.49 
62.29 

62.08 
61.88 
61.67 
61.47 

61.28 
61.04 
60.79 
60.58 

60.2« 
60.01 
69.78 


59.38 
59.23 
69.10 
58.96 

58.82 
58.66 
58.48 
58.31 


8.32         -8.26 
2J'»    38"    10'.026 
83*      6'     23".31 


t^Ootantis. 

Mag.  5.7 


IWash. 
Mean 
Time. 


Right 
Ascen- 
sion. 


h  m 
Apr.!  22  15 
s 


0.9 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
118.9 
19.9 

20.9 

121.8 

22.8 

23.8 

i24.8 
25.8 
26.8 
27.8 

28.8 
29.8 
30.8 
31.8 


52.75 
52.95 
53.14 
53.33 

53.54 
53.77 
54.01 
54.29 

54.58 
54.88 
55.20 
55.51 

55.81 
56.10 
56.38 
56.64 

56.88 
57.12 
57.37 
57.64 

57.94 

58.27 
58.62 
59.00 

59.37 
59.72 
60.06 
60.37 

60.66 
60.94 
61.21 
61.50 


Decli- 
nation. 


Wash.  I  Right 
Mean  I  As(«n- 
Time.    slon. 


-86  2$ 


tt 


27.21 
26.90 
26.59 
26.28 

25.94 
25.60 
25.26 
24.92 

24.60 
24.29 
24.00 
23.73 

23.47 
23.22 
22.98 
22.74 

22.49 

2o  oq 

21.94 
21.63 

21.32 
21.03 
20.74 
20.49 

20.23 
20.03 
19.84 
19.67 

19.49 
19.28 
19.07 
18.84 


fi  OctantlB. 
Mag.  4.3 


15.88     -15.85 
22»»   15»  56". 333 
-86®  23'    45".22 


Apr. 

0.9 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

10.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 

27.8 

28.8 
29.8 
30.8 
31.8 


h  m 
22  37 

s 
31.18 
31.24 
31.31 
31.39 

31.47 
31.56 
31.65 
31.77 

31.89 
32.02 
32.15 
32.27 

32.41 
32.52 
32.63 
32.73 

32.83 
32.93 
33.03 
33.14 

33.27 
33.40 
33.55 
33.71 

33.88 
34.03 
34.17 
34.31 

34.43 
34.53 
34.65 
34.77 


Decli- 
nation. 


-81481 

64.36 
64.05 
63.72 
63.39 

63.04 
62.68 
62.31 
61.96 

61.60 
61.26 
60.94 
60.64 

60.35 
60.07 
59.82 
59.56 

59.28 
58.99 
58.09 
58.3^ 

58.02 
57.69 
57.36 
57.06 

56.79 
56.57 
56.35 
56.14 

55.91 
55.70 
55.45 
55.18 


89  H.  Cephei. 
Mac?.  5.6 


Wash. 
Mean 
Time. 


7.02        -6.95 
22»»   37«  32". 703 
■81**  49'    21".ll 


Apr. 

0.9 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


Right 
Ascen- 
sion. 


h  m 
23  27 

s 
15.79 
15.97 
16.17 
16.40 

16.63 
16.86 
17i)8 
17.28 

17.47 
17.65 
17.82 
17.99 

18.17 
18.36 
18.59 
18.84 

19.12 
19,44 
19.76 
20.08 

20.38 
20.67 
20.92 
21.17 

21.41 
21.64 
21.90 
22.19 

22.51 
22.87 
23.24 
23.61 


Decli- 
nation. 


Y^  OctantlB. 
Mag.  5.1 


^Vash. 
Mean 
Time. 


+86  50! 
It 

41.43 
41.12 
40.80 
40.52 

40.25 
40.00 
39.75 
39.52 

39.27 
39.03 
38.78 
38.52 

38.24 
37.97 
37.69 
37.42 

37.17 
36.93 
36.72 
36.52 

36.35 
36.18 
36.02 
35.84 

35.66 
35.45 
35.24 
35.02 

34.81 
34.60 
34.40 
34.23 


18.16      +18.13 
23^   27™  44».392 
+86°  50'    39 ".03 


Apr. 

0.9 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 


Right 
Ascen- 
sion. 


h  m 
23  47 
s 
8.44 

8.46 
8.48 
8.51 

8.54 
8.59 
8.63 
8.69 

8.77 
8.85 
8.94 
9.03 


Decli- 
nation. 


-8228 
// 

54.31 
53.97 
53.63 
53.26 

52.88 
52.48 
52.07 
51.66 

51.25 
50.86 
50.48 
50.12 


9.11  j  49.78 
9.19    49.43 


9.26 
9.33 


16.9 

9.39 

17.9 

9.45 

18.9 

9.51 

19.9 

9.58 

20.9 

9.66 

21.9 

9.76 

22.9 

9.87 

23.9 

10.00 

24.9 

10.12 

25.9 

10.23 

26.9 

10.35 

27.9 

10.46 

28.9 

10.55 

29.9 

10.64 

30.9 

10.73 

31.9 

10.81 

49.09 

48.77 

48.46 
48.12 
47.76 
47.37 

46.99 
46.61 
46.22 
45.84 

45.49 
45.16 
44.87 
44.59 

44.31 
44.02 
43.72 
43.41 


7.64       -7.58 
23^  47«  12-.813 
-82*  29'    8".43 


APPARENT  PLACES  OP  STABS,  1916. 

CIRCUMPOLAE  STAKS. 
FBR  THE  UPPER  TRANSIT  AT 
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CIRCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


SI  a.  Menw. 

CMenas. 

51  H.  Cephel. 

85  H.  Camelop. 

7G 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

J 

&iag.  6.4 

WadL 
Itaui 

TiBM. 

Richt 
skm. 

Decli- 
DAtkm. 

Wash. 
M«an 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

o       / 

h  m 

o         / 

h  m 

•     / 

h  m 

o         / 

h  m 

•    / 

May 

5  46 

-84  49 

May 

646 

-80  43 

It 

May 

7    1 

+87  11 

May 

7  13 

+82  34 

May 

7  16 

-8654 

1.1 

9.23 

56.06 

1.2 

s 
55.89 

48.82 

1.2 

s 
41.40 

18.84 

1.2 

s 
33.56 

54.42 

1.2 

8 

16.54 

17.19 

2.1 

9.01 

55.91 

2.2 

55.76 

48.73 

2.2 

41.05 

18.62 

2.2 

33.42 

54.24 

2.2 

16.13 

17.16 

3.1 

8.79 

55.72 

3.2 

55.62 

48.63 

3.2 

40.72 

18.41 

3.2 

33.29 

54.06 

3.2 

15.70 

17.13 

4.1 

8.57 

55.53 

4.2 

55.49 

48.62 

4.2 

40.42 

18.22 

4.2 

33.19 

53.85 

4.2 

15.25 

17.05 

6.1 

8.35 

55.31 

5.2 

55.35 

48.38 

6.2 

40.13 

18.03 

5.2 

33.08 

53.68 

5.2 

14.79 

16.97 

6.1 

8.12 

55.09 

6.2 

55.21 

48.22 

6.2 

39.86 

17.83 

6.2 

32.98 

53.52 

6.2 

14.34 

16.89 

7.1 

7.91 

54.82 

7.2 

55.07 

48.04 

7.2 

39.68 

17.68 

7.2 

32.88 

53.37 

7.2 

13.88 

16.76 

8.1 

7.71 

54.56 

8.2 

54.95 

47.86 

8.2 

39.29 

17.50 

8.2 

32.78 

53.21 

8.2 

13.46 

16.62 

9.1 

7.62 

54.28 

9.2 

54.81 

47.65 

9.2 

39.01 

17.34 

9.2 

32.66 

53.07 

9.2 

13.02 

16.48 

10.1 

7.34 

53.99 

10.1 

54.69 

47.45 

10.2 

38.69 

17.17 

10.2 

32.54 

52.92 

10.2 

12.61 

16.32 

11.1 

7.17 

53.72 

11.1 

54.57 

47.25 

11,2 

38.37 

16.99 

11.2 

32.41 

52.78 

11.2 

12.23 

16.16 

12.1 

7.00 

53.46 

12.1 

54.46 

47.05 

12.2 

38.03 

16.81 

12.2 

32.28 

62.61 

12.2 

11.85 

16.00 

13.1 

6.85 

53.22 

13.1 

54.35 

46.88 

13.2 

37.68 

16.61 

13.2 

32.16 

52.41 

13.2 

11.50 

15.86 

14.1 

6.68 

53.00 

14.1 

54.25 

46.73 

14.1 

37.34 

16.35 

14.2 

32.02 

52.21 

14.2 

11.16 

15.76 

15.1 

6.51 

52.79 

15.1 

54.14 

46.57 

16.1 

37.03 

16.08 

15.2 

31.89 

51.97 

16.2 

10.80 

15.65 

16.1 

6.34 

52.57 

16.1 

54.03 

46.42 

16.1 

36.74 

15.81 

16.2 

31.79 

51.72 

16.2 

10.43 

15.56 

17.1 

6.16 

52.35 

17.1 

53.92 

46.27 

17.1 

36.61 

16.51 

17.1 

31.69 

51.46 

17.2 

10.03 

15.46 

18.1 

5.98 

52.11 

18.1 

53.79 

46.11 

18.1 

36.30 

15.23 

18.1 

31.63 

51.20 

18.1 

9.62 

15.35 

19.1 

5.79 

51.85 

19.1 

53.67 

45.92 

19.1 

36.12  1 14.98  1 

19.1 

31.56 

50.94 

19.1 

9.20 

15.22 

20.1 

5.60 

51.57 

20.1 

53.55 

45.70 

20.1 

35.97 

14.73 

20.1 

31.51 

50.72 

20.1 

8.78 

15.05 

21.1 

6.41 

51.25 

21.1 

53.42 

45.48 

21.1 

35.80 

14.51 

21.1 

31.45 

50.52 

21.1 

8.35 

14.86 

22.1 

5.26 

50.92 

22.1 

63.32 

45.20 

22.1 

35.61 

14.30 

22.1 

31.37 

50.33 

22.1 

7.96 

14.66 

1     23.1 

5.12 

50.59 

23.1 

53.21 

44.94 

23.1 

35.40 

14.07 

23.1 

31.29 

50.13 

23.1 

7.58 

14.43 

24.1 

4.99 

50.28 

24.1 

53.11 

44.67 

24.1 

35.16 

13.87 

24.1 

31.20 

49.94 

24.1 

7.24 

14.20 

25.1 

4.89 

49.98 

25.1 

53.02 

44.42 

25.1 

34.89    13.64 

25.1 

31.09 

49.72 

26.1 

6.92 

14.00 

26.1 

4.77 

49.69 

26.1 

52.93 

44.19 

26.1 

34.62 

13.37 

26.1 

30.99 

49.47 

26.1 

6.62 

13.81 

27.1 

4.66 

49.45 

27.1 

52.85 

43.97 

27.1 

34.37 

13.10 

27.1 

30.88 

49.21 

27.1 

6.33 

13.62 

28.1 

4.54 

49.19 

28.1 

52.76 

43.77 

28.1    34.13 '12.79 

28.1 

30.79 

48.92 

28.1 

6.05 

13.47 

29.1 

4.41 

48.94 

29.1 

52.68 

43.57 

29.1    33.93    12.47 

29.1 

30.71 

48.62 

29.1 

5.73 

13.31 

3D.I 

4.28 

48.70 

30.1 

52.59 

43.37 

30.1 

33.74 

12.13 

30.1 

30.66 

48.32 

30.1 

5.41 

13.15 

31.0 

4.15 

48.43 

31.1 

52.50 

43.14 

31.1    33.60 

11.85 

31.1    30.59 

48.03 

31.1. 

5.08 

12.97 

32.0 

4.02 

48.14 

32.1 

52.40 

42.92 

32.1  ^  33.49    11.53 

32.1 

30.54 

47.75 

32.1! 

4.74 

12.79 

11.10       -11.05 

6.21        -6.13 

20.38      +20.36 

7.74        +7.68 

18.( 

>2     -18.49 

^    46*   20*.439 

6»»   47«     3-.489 

1^     i«  34-.861 

1^    I3»»  29" .477 

yh 

16-  40-. 555 

-W* 

49'     4 

»".17 

-80** 

43'    a 

;4'M6 

+87^ 

11 ' 

O'Ml  1 

+82*^ 

34'    a 

16".50  1 

-86^ 

54' 

0".14 
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CniCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qroombxldge  1119. 

C  Octantls. 

1  H.  Diaoonis. 

C  Chanueleontls. 

3D  H.  Camelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

^.5.3 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Tfane. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Deell. 
natioa. 

h  m 

0     / 

h  m 

o         / 

h  m 

o         / 

h  m 

0     / 

h  m 

•    / 

May 

814 

+88  53 

May 

9    8 

-85  20 

May 

9  25 

+8142 

May 

936 

-80  34 

May 

10  21 

+8269 

ff 

1.2 

s 
82.18 

28.30 

1.3 

s 
59.21 

7.84 

1.3 

s 
21.16 

9.45 

1.3 

s 
22.78 

17.09 

1.3 

8.18 

21.01 

2.2 

81.07 

28.17 

2.3 

58.95 

7.97 

2.3 

21.00 

9.46 

2.3  ,  22.68 

17.24 

2.3 

8.01 

21.09 

3.2 

80.03 

28.04 

3.3 

58.69 

8.10 

3.3 

20.86 

9.45 

3.3 

22.55 

17.40 

3.3 

7.85 

21.15 

4.2 

79.07 

27.93 

4.3 

58.41 

8.22 

4.3 

20.73 

9.41 

4.3 

22.42 

17.54 

4.3 

7.70 

21.21 

5.2 

78.14 

27.81 

5.3 

58.13 

8.33 

5.3 

20.61 

9.39 

5.3 

22.29 

17.70 

5.3 

7.54 

21.26 

6.2 

77.25 

27.70 

6.3 

57.83 

8.43 

6.3 

20.49 

9.38 

6.3 

22.16 

17.81 

6.3 

7.41 

21.31 

7.2 

76.37 

27.61 

7.3 

57.52 

8.48 

7.3 

20.38 

9.39 

7.3 

22.02 

17.92 

7.3 

7.27 

21.37 

8.2 

75.49 

27.50 

8.3 

57.21 

8.53 

8.3 

20.26 

9.38 

8.3 

21.87 

17.99 

8.3 

7.13 

21.43 

9.2 

74.58 

27.42 

9.3 

56.92 

8.57 

9.3 

20.14 

9.37 

9.3 

21.73 

18.05 

9.3 

6.99 

21.49 

10.2 

73.65 

27.34 

10.2 

56.62 

8.56 

10.3 

20.01 

9.40 

10.3 

21.59 

18.11 

10.3 

6.84 

21.58 

11.2 

72.65 

27.24 

11.2  '  56.34 

8.57 

11.3 

19.87 

9.42 

11.3 

21.45 

18.15 

11.3 

6.68 

21.67 

12.2 

71.62 

27.14 

12.2 

56.07 

8.57 

12.3 

19.73 

9.43 

12.3 

21.33 

18.19 

12.3 

6.51 

21.74 

13.2 

70.54 

27.01 

13.2 

55.80 

8.58 

13.3 

19.58 

9.41 

13.3 

21.20 

18.23 

13.3 

6.33 

21.81 

14.2 

69.47 

26.87 

14.2 

55.56;   8.62 

14.2 

19.43 

9.37 

14.3 

21.09 

18.28 

14.3 

6.15 

21.86 

15.2 

68.41 

26.69 

15.2    55.32 

8.65 

15.2 

19.27 

9.30 

15.3 

20.98 

18.35 

15.3 

5.96 

21.87 

16.2 

67.41 

26.50 

16.2 

55.07 

8.71 

16.2 

19.12 

9.22 

16.3 

20.86 

18.44 

16.3 

5.78 

21.87 

17.2 

66.50 

26.27 

1 
17.2    54.80 

8.77 

17.2 

18.98 

9.11 

17.2 

20.75 

18.53 

17.3 

5.61 

21.84 

18.2 

65.68 

26.06 

18.2    54.54 

8.83 

18.2 

18.87 

8.99 

18.2 

20.62 

18.62 

18.3 

5.46 

21.78 

19.2 

64.95 

25.86 

19.2    54.25 

8.88 

19.2 

18.76 

8.88 

19.2 

20.49 

18.69 

19.3 

5.31 

21.72 

20.2 

64.28 

25.67 

20.2 

53.93 

8.91 

20.2 

18.66 

8.77 

20.2 

20.35 

18.76 

20.3 

5.17 

21.68 

21.2 

63.60 

25.48 

21.2 

53.63 

8.91 

21.2 

18.56 

8.67 

21.2 

20.20 

18.80 

21.3 

5.04 

21.64 

22.2 

62.91 

25.31 

22.2 

53.32 

8.87 

22.2 

18.46 

8.61 

22.2 

20.05 

18.82 

22.3 

4.91 

21.63 

23.2 

62.14 

25.16 

23.2 

53.03 

8.82 

23.2 

18.35 

8.55 

23.2 

19.91 

18.78 

23.3 

4.77 

21.63 

24.2 

61.31 

25.00 

24.2 

52.74 

8.76 

24.2 

18.22 

8.50 

24.2 

19.77 

18.74 

24.3 

4.62 

21.65 

25.2 

60.40 

24.84 

25.2 

52.48 

8.68 

25.2 

18.09 

8.44 

25.2 

19.64 

18.71 

25.3 

4.46 

21.65 

26.2    59.46 

24.65 

26.2 

52.24 

8.63 

26.2 

17.95 

8.35 

26.2 

19.53 

18.67 

26.3 

4.28 

21.64 

27.2    58.51 

24.42 

27.2 

52.01 

8.59 

27.2 

17.80 

8.22 

27.2 

19.42 

18.65 

27.3 

4.09 

21.61 

28.2  :  57.60 

24.20 

28.2 

51.77 

8.56 

28.2 

17.66 

8.09 

28.2 

19.30 

18.64 

28.2 

3.90 

21.57 

29.2  !  56.74 

23.95 

29.2 

51.54 

8.55 

29.2 

17.52 

7.96 

29.2 

19.20 

18.66 

29.2 

3.72 

21.49 

30.2  !  55.96 

23.68 

30.2 

51.31 

8.53 

30.2 

17.39 

7.78 

30.2 

19.08 

18.67 

30.2 

3.65 

21.40 

31.2    55.25 

23.42 

31.2 

51.05 

8.50 

31.2 

17.28 

7.62 

31.2 

18.96 

18.67 

31.2 

3.40 

21.30 

32.2 

54.61 

23.14 

32.2 

50.78 

8.47 

32.2 

17.17 

7.45 

32.2 

18.83 

18.66 

32.2 

3.25 

21.18 

51.66       +51.65 

12.30      -1 

.2.26 

6.1 

)3        +6.86 

6.10       -6.02 

8.] 

L9       +8.13 

gh    14m    48S.311 

9^     9™     6' .085 

Qh   25™  12\930 

9h   36"  24*. 003 

10»» 

20«  57'. 259 

+88^ 

53'     1 

.r'.43  1 

-85° 

19'    A 

12".77 

+81° 

41'    I 

►7'M8  1 

-80° 

33'    fi 

»0".61  1 

+82° 

59'    1: 

2  ".27 
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^Oolaniis. 
Mag.  6.3 


Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

li  m 

May 

10  59 

1.4 

58.81 

2.3 

58.69 

3.3 

58.53 

4.3 

58.38 

5.3 

68.21 

6.3 

58.03 

7.3 

57.85 

8.3 

57.65 

9.3 

57.46 

10.3 

57.26 

11.3 

57.07 

12.3 

56.88 

13.3 

58.70 

14.3 

56.55 

15.3 

56.39 

16.3 

56.24 

17.3 

56.08 

18.3 

55.91 

19.3 

55.73 

20.3 

55.53 

21.3 

55.31 

22.3 

55.09 

23.3 

54.87 

24.3 

54.67 

25.3 

54.46 

26.3 

54.28 

27.3 

54.10 

28.3 

53.93 

29.3 

53.77 

30.3 

53.60 

31.3 

53.42 

32.3 

53.23 

DecU- 
natioD. 


Wash. 
Mean 
Time. 


-84  8 


tt 


58.54 
58.81 
59.07 
59.34 

59.59 
59.83 
60.06 
60.29 

60.48 
60.67 
60.84 
60.99 

61.14 
61.31 
61.49 
61.69 

61.90 
62.12 
62.32 
62.51 

62.69 
62.83 
62.95 
63.05 

6S.13 
63.21 
63.30 
63.42 

63.56 
63.68 
63.80 
63.91 


9.81        -9.76 
lO"*   69»  55*.642 
•84<»     8'    31".24 


Bradley  1672. 

Mag.  6.3 


Right 
Ascen- 
sion. 


h  m 
May    12  14 
s 

1.4  70.09 
2.4  69.56 
3.4  I  69.03 
4.4  !  68.51 

5.4  68.03 

6.4  67.57 

7.4  67.13 

8.4  66.70 


9.4 
10.4, 
11.4 
12.4 


66.27 
65.82 
65.35 
64.84 


13.4  1  64.28 
14.4  63.68 
15.4    63.02 


16.4 


17.4 


62.36 


61.71 


18.4  61.09 
19.4  ,  60.50 
20.4  I  59.97 


Decli- 
nation. 


+88  9 


// 


21.3 
22.3 
23.3 
24.3 

25.3 
26.3 
27.3 
28.3 

29.3 
30.3 
31.3 
32.3 


59.46 
58.97 


56.34 
56.55 
56.73 
56.92 

57.10 
57.28 
57.44 
57.62 

57.82 
58.03 
58.22 
58.43 

58.64 
58.85 
59.03 
59,17 

59.29 
59.39 
59.48 
59.56 

59.65 
59.77 


58.48    59.90 


57.94 


60.03 


57.35  60.18 
56.71  60.32 
56.03  ;  60.46 

55.32  '  60.55 

I 

I 
54.61    60.65 

53.89    60.72 


53.22 
52.55 


60.78 
60.82 


31.25      +31.24 
12^   14»  28'.053 
+88^     9'    56".03 


f  Ootantls. 
Mag.  5.4 


Wash. 
Mean 
Time. 


May 

1.4 
2.4 
3.4 
4.4 

5.4 
6.4 

7.4 
8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 


Right 
Ascen- 
sion. 


h  m 
12  46 

s 
12.92 
12.87 
12.82 
12.76 

12.68 
12.59 
12.49 
12.37 

12.24 
12.11 
11.97 
11.85 

11.73 
11.63 
11.54 
11.45 


17.4  11.37 
18.4  !  11.29 
19.4  I  11.17 
20.4  ;  11.04 


21.4 
22.4 
23.4 
24.4 

25.4 
26.4 
27.4 
28.4 

29.3 
30.3 
31.3 
32.3 


10.89 
10.72 
10.55 
10.37 

10.22 

10.07 

9.93 

9.80 

9.68 
9.56 
9.43 
9.30 


Decli- 
nation. 


-84  40  May 


// 


26.28 
26.60 
26.95 
27.30 

27.65 
28  00 
28.34 
28.68 

29.00 
29.30 
29.59 
29.86 

30.12 
30.37 
30.63 
30.94 

31.24 
31.56 
31.88 
32.19 

32.52 
32.80 
33.06 
33.30 

33.51 
33.71 
33.89 
34.13 

34.37 
34.61 
34.85 
35.11 


88  H.  Oamelop.  seq. 
Mag.  5.3 


Wash. 
Mean 
Time. 


10.78      -10.73 
X2h   46m     i«.i83 

84^  40'      2".72 


1.4 
2.4 
3.4 
4.4 

5.4 
6.4 
7.4 
8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 
23.4 
24.4 

25.4 
26.4 
27.4 
28.4 

29.4 
30.3 
31.3 
32.3 


Right 
Ascen- 
sion. 


h  m 
12  48 

s 
43.76 
43.62 
43.49 
43.35 

43.24 
43.13 
43.02 
42.93 

42.82 
42.71 
42.59 
42.46 

42.32 
42.15 
41.98 
41.80 

41.64 
41.48 
41.34 
41.20 

41.05 
40.92 
40.80 
40.66 

40.49 
40.32 
40.13 
39.94 

39.74 
39.55 
39.36 
39.17 


Decli- 
nation. 


Wash. 
Mean 
Time. 


+83  52 


// 


6.99 
7.23 
7.48 
7.71 

7.93 
8.13 
8.34 

8.57 

8.80 
9.04 
9.28 
9.54 

9.80 
10.04 
10.28 
10.47 

10.63 
10.77 
10.90 
11.05 

11.18 
11.32 
11.50 
11.68 

11.88 
12.06 
12.25 
12.41 

12.55 
12.68 
12.79 
12.87 


9.36       +9.31 
\2^   48«  29-.976 
+83^  52'    10".05 


/cOotaniis. 

Mag.  5.6 


May 

1.5 
2.5 
3.4 
4.4 

5.4 
6.4 
7.4 
8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 
23.4 
24.4 


Right 
Ascen- 
sion. 


h  m 
13  27 

s 
21.88 
21.87 
21.87 
21.86 

21.82 
21.76 
21.70 
21.61 

21.51 
21.40 
21.29 
21.19 

21.09 
21.02 
20.96 
20.91 

20.86 
20.81 
20.73 
20.62 

20.50 
20.36 
20.20 
20.03 


25.4  19.87 
26.4  I  19.74 
27.4  19.63 
28.4  ;  19.52 


Decli- 
nation. 


-8521 


tt 


44.28 
44.64 
45.00 
45.36 

45.74 
46.10 
46.47 
46.83 

47.18 
47.50 
47.81 
48.11 

48.38 
48.67 
48.97 
49.28 

49.60 
49.93 
50.29 
50.64 

51.01 
51.35 
51.65 
51.92 

52.18 
52.42 
52.66 
52.90 


29.4  1  19.42  53.15 
30.4  i  19.32  53.42 
31 .4  19.20  ,  53.69 
32.4    19.07    53.96 


12.37     -12.33 
13h  27»    5-. 514 
-85'*  21'    23".59 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  Ootantis. 

Oroombiidce  2288. 

p  Ootantis.       | 

£  JJnm  Minozis. 

69  G.  Apo 

Mag.  4.1 

Mag.  7.2 

Mag.  5.7 

Mag.  4.4 

Mag.  5 

Wash. 
Mean 
Time. 

Right 

Ascen- 

iiion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

h  m 

0           / 

h  m 

o         / 

h  m 

o         / 

'h  m 

•     t 

h  m 

May 

14  13 

-8317 

May 

15    4 

+87  33 

May 

15  24 

-8411 

May 

16  54 

+8210 

May 

17  15 

1.5 

s 
32.51 

21.25 

1.5 

s 
25.26 

11.53 

1.5 

s 
1.73 

27.50 

1.6 

s 
37.07 

19.74 

1.6 

s 
56.58 

2.5 

32.56 

21.57 

2.5 

25.18 

11.88 

2.5 

1.85 

27.81 

2.6 

37.13 

20.07 

2.6 

56.71 

3.5 

32.60 

21.92 

3.5 

25.09 

12.19 

3.5 

1.96 

28.13 

3.6 

37.19 

20.39 

3.6 

56.84 

4.5 

32.63 

22.28 

4.5 

25.00 

12.51 

4.5 

2.06 

28.46 

4.6 

37.25 

20.70 

4.6 

56.98 

5.5 

32.65 

22.66 

6.5 

24.92 

12.79 

5.5 

2.17 

28.82 

6.6 

37.30 

20.99 

5.6 

67.10 

6.5 

32.66 

23.03 

6.5 

24.85 

13.07 

6.5 

2.26 

29.18 

6.6 

37.36 

21.26 

6.6 

57.24 

7.5 

32.66 

23.41 

7.5 

24.80 

13.36 

7.5 

2.33 

29.54 

7.6 

37.42 

21.62 

7.6 

57.35 

8.5 

32.65 

23.78 

8.5 

24.75 

13.63 

8.5 

2.39 

29.90 

8.6 

37.47 

21.79 

8.6 

57.46 

9.5 

32.62 

24.14 

9.5 

24.72 

13.93 

9.5 

2.44 

30.27 

9.6 

37.52 

22.06 

9.6 

67.56 

10.5 

32.59 

24.49 

10.5 

24.69 

14.24 

10.5 

2.48 

30.62 

10.6 

37.58 

22.36 

10.6 

57.66 

11.5 

32.57 

24.82 

11.5 

24.64 

14.55 

11.5 

2.61 

30.97 

11.6 

37.65 

22.66 

11.6 

57.74 

12.5 

32.53 

25.11 

12.5 

24.57 

14.88 

12.5 

2.54 

31.28 

12.6 

37.70 

22.97 

12.6 

57.83 

13.5 

32.50 

25.41 

13.5 

24.47 

15.22 

13.5 

2.57 

31.58 

13.6 

37.75 

23.32 

13.6 

57.91 

14.4 

32.49 

25.70 

14.5 

24.33 

15.57 

14.5 

2.61 

31.87 

14.6 

37.80 

23.68 

14.6 

67.99 

15.4 

32.48 

26.01 

15.5 

24.16 

15.91 

15.5 

2.67 

32.17 

15.6 

37.83 

24.06 

15.6 

58.09 

16.4 

32.48 

26.33 

16.5 

23.95 

16.23 

16.5 

2.75 

32.47 

16.6 

37.85 

24.41 

16.6 

58.18 

17.4 

32.48 

26.65 

17.5 

23.72 

16.54 

17.5 

2.83 

32.79 

17.6 

37.86 

24.76 

17.6 

58.31 

18.4 

32.50 

27.02 

18.5 

23.48 

16.81 

18.5 

2.90 

33.12 

18.6 

37.88 

26.10 

18.6 

58.43 

19.4 

32.50 

27.37 

19.5 

23.26 

17.06 

19.5 

2.97 

33.48 

19.5 

37.89 

26.40 

19.6 

58.54 

20.4 

32.47 

27.75 

20.5 

23.05 

17.30 

20.5 

3.02 

33.86 

20.5 

37.90 

26.70 

20.6 

68.66 

21.4 

32.43 

28.12 

21.5 

22.88 

17.54 

21.5 

3.05 

34.23 

21.6 

37.91 

26.98 

21.6 

68.76 

22.4 

32.38 

28.48 

22.5 

22.72 

17.79 

22.5 

3.07 

34.60 

22.6 

37.92 

26.24 

22.6 

68.83 

23.4 

32.30 

28.80 

23.5 

22.58 

18.06 

23.5 

3.06 

34.96 

23.6 

37.94 

26.63 

23.6 

68.90 

24.4 

32.23 

29.09 

24.5 

22.42 

18.33 

24.5 

3.04 

36.29 

24.6 

37.97 

26.84 

24.6 

58.96 

25.4 

32.17 

29.38 

25.5 

22.25 

18.64 

25.5 

3.02 

35.69 

26.5 

38.00 

27.17 

25.5 

59.02 

26.4 

32.10 

29.62 

26.5 

22.03 

18.96 

26.5 

3.00 

35.87 

26.5 

38.02 

27.62 

26.5 

69.08 

27.4 

32.05 

29.89 

27.4 

21.79 

19.27 

27.5 

3.00 

36.16 

27.5 

38.02 

27.89 

27.5 

59.13 

28.4 

32.00 

30.15 

28.4 

21.50 

19.59 

28.6 

3.01 

36.46 

28.6 

38.02 

28.27 

28.5 

69.20 

29.4 

31.97 

30.42 

29.4 

21.19 

19.89 

29.5 

3.03 

36.72 

29.5 

38.02 

28.64 

29.5 

69.28 

30.4 

31.93 

30.71 

30.4 

20.88 

20.17 

30.5 

3.05 

37.03 

30.6 

38.00 

29.00 

30.5 

69.36 

31.4 

31.90 

31.01 

31.4 

20.56 

20.42 

31.5 

3.07 

37.34 

31.5 

37.98 

29.34 

31.6 

69.44 

32.4 

31.85 

31.32 

32.4 

20.24 

20.66 

32.4 

3.08 

37.68 

32.6 

37.96 

29.63 

32.5 

69.51 

8.56         -8.50 

23.44      +23.41 

9.^ 

58       -9.83 

7.34        +7.28 

6.24      - 

14^    13"    18'.531 

15^     4™     0-.607 

15»» 

23"»  43«.237 

16^   64«  31*.741 

17**  15»  4 

-83° 

17' 

4".27 

+87* 

33'    2 

54  ".43 

-84* 

11'    ] 

L7".84 

+82* 

10'    Z 

J8".40 

-80* 

47' 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


^  TJnm  HimtuiB, 

;i:  Ootaniis. 

A.  Urase  Minorls. 

(S  Ootantis. 

76  Diaoonis. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wftsh. 

TiDM. 

Risht 

AsoeD- 

skm. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Deoli- 
nation. 

Wash. 
Ifean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

li  m 

•     / 

h  m 

•     / 

h  m 

•     t 

h  m 

o         / 

h  m 

•     t 

May 

17  59 

+86  36 

May 

18    6 

-87  39 

0  f 

May 

19    3 

+89  0 

May 

19  27 

-8913 

May 

20  48 

+8213 

1.6 

8 

24.70 

31.68 

1.6 

s 
19.07 

42.95 

1.7 

s 
39.58 

37.68 

1.7 

s 
49.10 

18.41 

1.8 

8 

40.86 

0.33 

2.6 

24.93 

31.97 

2.6 

19.62 

43.08 

2.7 

40.60 

37.88 

2.7 

50.86 

18.41 

2.8 

41.03 

0.43 

3.6 

25.13 

32.24 

3.6 

20.17 

43.23 

3.7 

41.54 

38.08 

3.7 

52.67 

18.44 

3.8 

41.19 

0.53 

4.6 

25.33 

32.51 

4.6 

20.74 

43.40 

4.7 

42.43 

38.28 

4.7 

54.53 

18.49 

4.8 

41.35 

0.63 

5.6 

25.52 

32.75 

5.6 

21.31 

43.58 

5.7 

43.29 

38.48 

5.7 

56.43 

18.53 

5.7 

41.60 

0.71 

6.6 

25.71 

33.00 

6.6 

21.87 

43.78 

6.7 

44.12 

38.67 

6.7 

58.32 

18.62 

6.7 

41.65 

0.78 

7.6 

25.90 

33.24 

7.6 

22.39 

44.01 

7.7 

44.96 

38.85 

7.7 

60.19 

18.72 

7.7 

41.79 

0.85 

8.6 

26.10 

33.46 

8.6 

22.89 

44.25 

8.7 

45.83 

39.03 

8.7 

61.99 

18.84 

8.7 

41.93 

0.92 

9.6 

26.30 

33.69 

9.6 

23.37 

44.49 

9.7 

46.72 

39.20 

9.7 

63.75 

18.98 

9.7 

42.08 

0.99 

10.6 

26.51 

33.93 

10.6 

23.81 

44.73 

10.7 

47.66 

39.38 

10.7 

65.38 

19.11 

10.7 

42.23 

1.07 

U.6 

26.73 

34.17 

11.6 

24.22 

44.96 

11.7 

48.63 

39.57 

11.7 

66.93 

19.25 

11.7 

42.39 

1.14 

12.6 

26.95 

34.45 

12.6 

24.62 

45.18 

12.7 

49.62 

39.77 

12.7 

68.43 

19.37 

12.7 

42.56 

1.23 

13.6 

27.16 

34.74 

13.6 

25.02 

45.38 

13.7 

50.62 

39.99 

13.7 

69.87 

19.47 

13.7 

42.72 

1.33 

14.6 

27.35 

35.06 

14.6 

25.42 

45.57 

14.6 

51.58 

40.25 

14.7 

71.34 

19.56 

14.7 

42.89 

1.46 

15.6 

27.52 

35.38 

15.6 

25.85 

45.75 

15.6 

52.47 

40.52 

15.7 

72.84 

19.66 

15.7 

43.06 

1.63 

16.6 

27.67 

35.73 

16.6 

26.30 

45.93 

16.6 

53.28 

40.80 

16.7 

74.43 

19.72 

16.7 

43.22 

1.81 

17.6 

27.78 

36.06 

17.6 

26.79 

46.11 

17.6 

53.98 

41.07 

17.7 

76.11 

19.80 

17.7 

43.37 

1.99 

18.6 

27.88 

36.39 

18.6 

27.30 

46.32 

18.6 

54.59 

41.34 

18.7 

77.88 

19.89 

18.7 

43.52 

2.19 

19.6 

27.97 

36.67 

19.6 

27.82 

46.56 

19.6 

55.13 

41.61 

19.7 

79.72 

20.01 

19.7 

43.66 

2.36 

20.6 

28.06 

36.95 

20.6 

28.31 

46.81 

20.6 

55.67 

41.87 

20.6 

81.54 

20.17 

20.7 

43.78 

2.53 

21.6 

28.16 

37.20 

21.6 

28.77 

47.09 

21.6 

56.23 

42.10 

21.6 

83.31 

20.35 

21.7 

43.91 

2.69 

22.6 

28.28 

37.46 

22.6 

29.19 

47.38 

22.6 

56.84 

42.32 

22.6 

84.96 

20.54 

22.7 

44.03 

2.84 

23.6 

28.40 

37.72 

23.6 

29.56 

47.68 

23.6 

57.52 

42.55 

23.6 

86.46 

20.73 

23.7 

44.17 

2.96 

24.6 

28.54 

37.99 

24.6 

29.90 

47.95 

24.6 

58.26 

42.79 

24.6 

87.84 

20.91 

24.7 

44.30 

3.10 

25.6 

28.68 

38.30 

25.6 

30.18 

48.22 

25.6 

59.06 

43.04 

25.6 

89.12 

21.09 

25.7 

44.45 

3.26 

26.6 

28.82 

38.63 

26.6 

30.47 

48.45 

26.6 

59.84 

43.31 

26.6 

90.34 

21.25 

26.7 

44.60 

3.44 

27.6 

28.94 

38.97 

27.6 

30.78 

48.69 

27.6 

60.58 

43.61 

27.6 

91.59 

21.41 

27.7 

44.76 

3.65 

28.6 

29.04 

39.34 

28.6 

31.10 

48.89 

28.6 

61.25 

43.92 

28.6 

92.87 

21.55 

28.7 

44.92 

3.87 

29.6 

29.10 

39.70 

29.6 

31.45 

49.12 

29.6 

61.84 

44.24 

29.6 

94.22 

21.69 

29.7 

45.06 

4.10 

30.6 

29.16 

40.06 

30.6 

31.81 

49.34 

30.6 

62.36 

44.57 

30.6 

95.63 

21.83 

30.7 

45.20 

4.34 

31.6 

29.21 

40.40 

31.6 

32.19 

49.57 

31.6 

62.81 

44.88 

31.6 

97.10 

21.99 

31.7 

45.34 

4.59 

32.6 

29.24 

40.74 

32.6 

32.56 

49.84 

32.6 

63.20 

45.19 

32.6 

98.59 

22.16 

32.7 

45.47    4.83 

16.1 

ft      +16.88 

24.52      -24.50 

57.95      +57.94 

73.66      -73.65 

7.38      +7.32 

17'  59»   20-.805 

18»»     5"^  36M63 

W     3»  51 -.560 

19h  26«     7M89 

20"^  48»  44-.660 

m"" 

36'    ( 

>1"J9 

-87^ 

39'    t 

)2".21 

+89** 

0'    I 

)6".70 

-89^ 

13'    J 

J5".99 

+82<» 

13'    1 

6  ".3a 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


A.  Octantts. 
Mag.  5.4 


Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

h  m 

Hay 

2138 

1.8 

s 
16.00 

2.8 

16.17 

3.8 

16.35 

4.8 

16.56 

5.8 

16.78 

6.8 

17.00 

7.8 

17.22 

3.8 

17.43 

9.8 

17.63 

10.8 

17.84 

11.8 

18.03 

12.8 

18.22 

13.8 

18.39 

14.8 

18.66 

15.8 

18.73 

16.8 

18.92 

17.7 

19.10 

18.7 

19.33 

19.7 

19.56 

20.7 

19.79 

21.7 

20.03 

22.7 

20.25 

23.7 

20.46 

24.7 

20.64 

25.7 

20.83 

26.7 

21.00 

27.7 

21.17 

28.7 

21.34 

29.7 

21.52 

30.7 

21.71 

31.7 

21.90 

32.7 

22.11 

Decli- 
nation. 


o         / 

-83  5 
tt 

58.31 
58.10 
57.93 
57.75 

57.59 
57.44 
57.32 
57.22 

57.11 
57.03 
56.98 
56.91 

56.82 
56.73 
56.61 
56.48 

56.35 
56.22 
56.11 
56.03 

55.98 
55.95 
55.94 
55.93 

55.93 
55.93 
55.90 
55.86 

55.81 
55.76 
55.72 
55.70 


V  Ootantls. 

Mag.  5.7 


8.32         -8.26 
2V^    W    10- .025 
■83^     6'     23".31 


Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

h  m 

May 

22  16 

1.8 

s 
1.50 

2.8 

1.79 

3.8 

2.12 

4.8 

2.45 

5.8 

2.82 

6.8 

3.19 

7.8 

3.57 

8.8 

3.95 

9.8 

4.34 

10.8 

4.70 

U.8 

5.04 

12.8 

5.37 

13.8 

5.69 

14.8 

5.98 

15.8 

6.29 

16.8 

6.61 

17.8 

6.94 

18.8 

7.32 

19.8 

7.71 

20.8 

8.14 

21.8 

8.54 

22.8 

8.95 

23.8 

9.34 

24.8 

9.69 

25.8 

10.03 

26.7 

10.35 

27.7 

10.66 

28.7 

10.97 

29.7 

11.29 

30.7 

11.62 

31.7 

11.98 

32.7 

12.35 

Decli- 
nation. 


-86  23 


// 


18.84 
18.61 
18.38 
18.15 

17.94 
17.75 
17.57 
17.42 

17.26 
17.14 
17.01 
16.89 

16.77 
16.63 
16.48 
16.31 

16.14 
15.96 
15.79 
15.65 

15.54 
15.45 
15.40 
15.34 

15.29 
15.24 
15.18 
15.10 

15.01 
14.92 
14.83 
14.76 


15.87      -15.84 
22^   15"  56*. 333 
-86*»  23'    45".22 


P  Octantis. 
Mag.  4.3 


Wash- 
Mean 
Time. 


May 

1.8 
2.8 
3.8 
4.8 

5.8 
6.8 
7.8 
8.8 

9.8 
10.8 
11.8 
12.8 

13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 
31.8 
32.7 


Right 
Ascen- 
sion. 


h  m 
22  37 

s 
34.77 
34.91 
35.04 
35.18 

35.35 
35.51 
35.67 
35.84 

36.00 
36.16 
36.31 
36.46 

36.59 
36.72 
36.86 
36.99 

37.14 
37.32 
37.49 
37.67 

37.86 
38.05 
38.21 
38.37 

38.52 
38.66 
38.80 
38.93 

39.07 
39.23 
39.39 
39.57 


Decli- 
nation. 


-8148 

55.18 
54.94 
54.69 
54.42 

54.16 
53.92 
53.70 
53.51 

53.33 
53.18 
53.01 
52.85 

52.69 
52.51 
52.34 
52.14 

51.94 
51.71 
51.50 
51.32 

51.16 
51.03 
50.93 
50.83 

50.76 
50.67 
50.57 
50.44 

50.31 
50.19 
50.07 
49.94 


7.02        -6.95 
22*^   37™  32*. 703 
■81*>  49'    2rMl 


39  H.  Cephei. 

Mag.  5.6 


Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

h  m 

May 

23  27 

1.9 

s 
23.61 

2.9 

23.99 

3.9 

24.36 

4.9 

24.70 

5.9 

25.04 

6.9 

25.36 

7.9 

25.66 

8.8 

25.97 

9.8 

26.28 

10.8 

26.59 

11.8 

26.92 

12.8 

27.28 

13.8 

27.67 

14.8 

28.08 

15.8 

28.50 

16.8 

28.94 

17.8 

29.36 

18.8 

29.75 

19.8 

30.13 

20.8 

30.47 

21.8 

30.79 

22.8 

31.12 

23.8 

31.45 

24.8 

31.81 

25.8 

32.20 

26.8 

32.61 

27.8 

33.05 

28.8 

33.49 

29.8 

33.93 

30.8 

34.38 

31.8 

34.79 

32.8 

35.18 

Decli- 
nation. 


+86  5( 


tt 


34.23 
34.10 
33.96 
33.85 

33.74 
33.61 
33.48 
33.36 

33.23 
33.08 
32.94 
32.81 

32.67 
32.57 
32.47 
32.41 

32.38 
32.35 
32.32 
32.30 

32.28 
32.24 
32.18 
32.11 

32.04 
31.97 
31.93 
31.92 

31.92 
31.94 
31.97 
32.02 


y^  Octexitis. 
Mag.  5.1 


Wash. 
Mean 
Time. 


18.15      +18.13 
23^   27'*  44*. 392 
+86°  50'    39".03 


May 

1.9 
2.9 
3.9 
4.9 

5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 
31.8 
32.8 


Right 
Ascen- 
sion. 


h  m 
23  47 

s 
10.81 
10.90 
11.00 
11.13 

11.26 
11.39 
11.53 
11.68 

11.83 
11.97 
12.10 
12.21 

12.32 
12.43 
12,55 
12.68 

12.81 
12.94 
13.09 
13.27 

13.45 
13.61 
13.77 
13.93 

14.08 
14.21 
14.34 
14.46 

14.59 
14.74 
14.88 
15.04 


Decli- 
natJMi. 


-8228 

It 

43.41 
43.10 
42.78 
42.43 

42.10 
41.77 
41.46 
41.18 

40.91 
40.66 
40.42 
40.18 

39.94 
39.70 
39.44 
39.17 

38.90 
38.58 
38.28 
38.00 

37.74 
37.52 
37.32 
37.13 

36.95 
36.78 
36.61 
36.42 

36.22 
36.01 
35.79 
35.58 


7.64       -7.57 
23*^  47"»  12».813 
-82<»  29'      8".43 
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CIRCIO^IPOLAR  STARS. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cejitti. 
Mag.  4.5 

a  Ursie  Minorls. 

(Polaris.) 
Mag.  2.1 

4  a.  Octantls. 

Mag.  5.6 

Qroombxldge  760. 

Mag.  6.7 

GxoombTidge  944. 
Mag.  6.4 

Wash. 
Mean 
Time. 

Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Tfane. 

Right 
Ascen- 
sion. 

DecU- 
natioQ. 

Wash- 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decrll- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•      i 

h  m 

e        t 

h  m 

o         t 

h  m 

0     / 
+85  20 

§§ 

h  m 

o         / 

June 

056 

+85  48 

June 

1  29 

+88  51 

June 

141 

-85  11 

June 

4    9 

June 

534 

+85  9 

mm 

0.8 

s 
53.22 

22.98 

0.9 

s 
6.75 

23.90 

0.9 

s 
55.57 

10.75 

0.9 

s 
39.04 

WW 

7.63 

1.0 

s 
50.86 

37.68 

1.8 

53.52 

22.91 

1.9 

7.73 

23.78 

1.9 

55.71 

10.43 

1.9 

39.17 

7.35 

2.0 

50.90 

37.38 

2.8 

53.80 

22.84 

2.9 

8.66 

23.67 

2.9 

55.87 

10.11 

2.9 

39.30 

7.11 

3.0 

50.93 

37.08 

3.8 

54.06 

22.75 

3.9 

9.54 

23.55 

3.9 

56.05 

9.79 

3.9 

39.40 

6.86 

4.0 

50.94 

36.82 

4.8 

54.32 

22.67 

4.9 

10.40 

23.42 

4.9 

56.23 

9.49 

4.9 

39.51 

6.62 

5.0 

50.96 

36.56 

5.8 

54.57 

22.59 

5.9 

11.24 

23.30 

5.9 

56.43 

9.21 

5.9 

39.60 

6.36 

6.0 

50.98 

36.31 

6.8 

54.82 

22.51 

6.9 

12.08 

23.16 

6.9 

56.61 

8.93 

6.9 

39.69 

6.11 

7.0 

50.99 

36.03 

7.8 

55.07 

22.41 

7.8 

12.95 

23.01 

7.9 

56.81 

8.69 

7.9 

39.78 

5.85 

8.0 

50.99 

35.73 

8.8 

55.34 

22.31 

8.8 

13.87 

22.87 

8.9 

57.00 

8.44 

8.9 

39.87 

5.56 

9.0 

50.99 

35.41 

9.8 

55.64 

22.19 

9.8 

14.86 

22.71 

9.9 

57.17 

8.23 

9.9 

39.99 

5.26 

10.0 

51.00 

35.09 

10.8 

55.96 

22.09 

10.8 

15.93 

22.56 

10.9 

57.32 

8.00 

10.9 

40.13 

4.95 

11.0 

51.02  ,  34.75 

11.8 

56.29 

22.02 

11.8 

17.08 

22.45 

11.8 

57.48 

7.75 

11.9 

40.27 

4.64 

12.0 

51.08  1  34.39 

]2.8 

56.63 

21.98 

12.8 

18.27 

22.34 

12.8 

57.62 

7.54 

12.9 

40.45 

4.34 

13.0 

51.15 

34.04 

13.8 

56.98 

21.96 

13.8 

19.48 

22.24 

13.8 

57.76 

7.29 

13.9 

40.64 

4.06 

14.0 

51.25 

33.70 

14.8 

57.32 

21.95 

14.8 

20.67 

22.19 

14.8 

57.94 

7.03 

14.9 

40.86 

3.81 

15.0 

51.36 

33.39 

15.8 

57.66 

21.96 

15.8 

21.82 

22.15 

15.8 

58.11 

6.73 

15.9 

41.06 

3.59 

15.9 

51.49 

33.10 

16.8 

57.95 

21.99 

16.8 

22.87 

22.12 

16.8 

58.31 

6.45 

16.9 

41.27 

3.41 

16.9 

51.60 

32.82 

17.8 

58.24 

22.03 

17.8 

23.86 

22.09 

17.8 

58.51 

6.17 

17.9 

41.46 

3.19 

17.9 

51.71 

32.57 

18.8 

58.50 

22.05 

18.8 

24.78 

22.06 

18.8 

58.74 

5.92 

18.0 

41.61 

2.99 

18.9 

51.80 

32.32 

19.8 

58.76 

22.04 

19.8 

25.70 

22.01 

19.8 

59.00 

5.69 

19.9 

41.76 

2.78 

19.9 

51.86  1  32.08 

1 

20.8 

59.03 

22.01 

20.8 

26.65 

21.96 

20.8 

59.23 

5.48 

20.9 

41.90 

2.55 

20.9 

51.92 

31.80 

21.8 

59.31 

21.97 

21.8 

27.65 

21.88 

21.8 

59.46 

5.32 

21.9 

42.05 

2.32 

21.9 

51.98 

31.50 

22.8 

59.62 

21.94 

22.8 

28.73 

21.79 

22.8 

59.65 

5.16 

22.9 

42.22 

2.05 

22.9 

52.05 

31.18 

23.8 

59.95 

21.91 

23.8 

29.88 

21.70 

23.8  ;  59.86 

5.01 

23.9 

42.39 

1.78 

23.9 

52.13 

30.85 

24.8 

60.29 

21.91 

24.8 

31.10 

21.63 

24.8  :  60.04 

4,86 

24.9 

42.59 

1.50 

24.9  ;  52.23 

30.51 

25.8 

60.66 

21.93 

25.8 

32.36 

21.60 

25.8  ,  60.21 

4,69 

25.9 

42.82 

1.26 

25.9 

52.35 

30.17 

26.8 

61.01 

21.97 

26.8 

33.61 

21.57 

26.8    60.39 

4.51 

26.9 

43.05 

1.00 

26.9 

52.49 

29.85 

27.8 

61.35 

22.03 

27.8 

34.83 

21.57 

27.8    60.59 

4.31 

27.9  i  43.30 

1 

0.77 

27.9    52.65 

29.56 

28.8 

61.68 

22.11 

28.8 

36.01 

21.60 

28.8 

60.81 

4.11 

! 

28.9    43.53 

0.57 

28.9 

52.81 

29.27 

29.8 

61.99 

22.19 

29.8 

37.15 

21.64 

29.8 

61.04 

3.92 

29.9    43.78 

0.38 

29.9 

52.96 

29.00 

30.8 

62.2f8 

22.26 

30.8 

38.22 

21.65 

30.8 

61.27 

3.73 

30.9 

44.00 

0.21 

30.9 

53.11 

28.76 

31.8 

62.57 

22.34 

31.8 

39.26 

21.67 

31.8 

61.61 

3.54 

31.9 

44.22 

0.03 

31.9 

53.26 

28.52 

13.67       +13.64 

50.10     +50.09 

11.91      -1 

L1.87 

12.29      +] 

L2.25 

11.85     +1 

1.81 

0*»    57-     1«.657 

Xh   29«  44\254 

V  42" 

6M02 

4h     9m    4 

4».952 

5h    34m  54-.014 

+85** 

48'     i 

J5".87 

•¥^'' 

51'    2 

!5".03  1 

-85° 

ir   2 

J9".58 

+85° 

20' 

1".04 

+85° 

9'    28 

".07 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASmNGTON. 


81  O.  Mensn. 

CMensse. 

61  H.  Cepliei. 

25  H.  Camelop. 

70.  Octudis. 

i 

&dag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asotti- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

Deed- 
natisG. 

h  m 

•     t 

h  m 

•     / 

h  m 

•     / 

h  m 

•    / 

h  m 

•   ' 

June 

546 

-84  49 

June 

6  46 

-80  43 

June 

7    1 

+87  11 

June 

7  13 

+82  34 

ft 

June 

7  15 

-8654 

1.0 

s 
4.02 

48.14 

1.1 

s 
52.40 

42.92 

1.1 

s 
33.49 

11.53 

1.1 

s 
30.54 

47.75 

1.1 

8 

64.74 

12.79 

2.0 

3.89 

47.83 

2.1 

52.30 

42.69 

2.1 

33.38 

11.24 

2.1 

30.50 

47.48 

2.1 

64.40 

12.57 

3.0 

3.78 

47.50 

3.1 

52.21 

42.41 

3.1 

33.28 

10.96 

3.1 

30.47 

47.22 

3.1 

64.05 

12.35 

4.0 

3.67 

47.18 

4.1 

52.13 

42.11 

4.1 

33.18 

10.69 

4.1 

30.44 

46.98 

4.1 

63.72 

12.11 

5.0 

3.57 

46.84 

5.1 

52.04 

41.81 

5.1 

33.06 

10.44 

5.1 

30.38 

46.73 

5.1 

63.42 

11.86 

6.0 

3.49 

46.50 

6.1 

51.96 

41.50 

6.1 

32.93 

10.20 

6.1 

30.33 

46.48 

6.1 

63.13 

\xm 

7.0 

3.41 

46.16 

7.1 

51.89 

41.18 

7.1 

32.79 

9.92 

7.1 

30.28 

46.25 

7.1 

62.85 

11.32 

8.0 

3.35 

45.83 

8.1 

51.83 

40.90 

8.1 

32.64 

9.66 

8.1 

30.22 

46.00 

8.1 

62.60 

11.06 

9.0 

3.30 

45.52 

9.1 

51.77 

40.62 

9.1 

32.50 

9.37 

9.1 

30.16 

45.73 

9.1 

62.87 

10.81 

10.0 

3.24 

45.23 

10.1 

51.71 

40.33 

10.1 

32.32 

9.05  1 10.1 

8.74  9  11.1 

30.09 

45.44 

10.1 

62.14 

10.57 

n.o 

3.18 

44.94 

11.1 

51.66 

40.10 

11.1 

32.17 

30.02 

45.12 

11.1 

61.93 

10.35 

32.0 

3.11 

44.68 

12.1 

51.60 

39.86 

12.1 

32.07 

8.38 

12.1 

29.98 

44.80 

12.1 

61.71 

10.15 

13.0 

3.03 

44.41 

13.1 

51.54 

39.62 

13.1 

32.00 

8.01 

13.x 

29.96 

44.45 

13.1 

61.47 

9.96 

14.0 

2.95 

44.12 

14.1 

51.48 

39.39 

14.1 

31.99 

7.66 

14.1 

29.95 

44.10 

14.1 

61.19 

9.71 

15.0 

2.87 

43.81 

15.0 

51.40 

39.12 

15.1 

31.99 

7.32 

15.1 

29.94 

43.75 

15.1 

60.91 

9.53 

16.0 

2.78 

43.50 

16.0 

51.32 

38.82 

16.1 

32.03 

6.98 

16.1 

29.96 

43.46 

16.1 

60.63 

9.28 

17.0 

2.71 

43.17 

17.0 

51.27 

38.51 

17.1 

32.06 

6.69 

17.1 

29.98 

43.17 

17.1 

60.33 

%M 

17.9 

2.66 

42.80 

18.0 

51.21 

38.18 

18.1 

32.09 

6.41 

18.1 

29.98 

42.89 

18.1 

60.07 

8.72 

18.9 

2.61 

42.42 

19.0 

51.15 

37.83 

19.1 

32.09 

6.14 

19.1 

29.99 

42.65 

19.1 

59.83 

8.39 

19.9 

2.59 

42.07 

20.0 

51.10 

37.50 

20.0 

32.05 

5.88 

20.1 

29.98 

42.41 

20.1 

59.63 

8.0s 

20.9 

2.58 

41.73 

21.0 

51.05 

37.16 

21.0 

32.00 

5.60 

21.1 

29.95 

42.14 

21.1 

59.45 

7.77 

21.9 

2.58 

41.40 

22.0 

51.02 

36.84 

22.0 

31.94 

5.29 

22.0 

29.91 

41.86 

22.1 

59.31 

7.47 

22.9 

2.58 

41.08 

23.0 

51.00 

36.56 

23.0 

31.87 

4.95 

23.0 

29.88 

41.53 

23.0 

59.17 

7i3 

23.9 

2.58 

40.80 

24.0 

50.97 

36.28 

24.0 

31.82 

4.59 

24.0 

29.87 

41.19 

24.0 

59.03 

6.97 

24.9 

2.57 

40.54 

25.0 

50.94 

36.02 

25.0 

31.81 

4.24 

25.0 

29.86 

40.85 

25.0 

58.89 

6.72 

25.9 

2.56 

40.27 

26.0 

50.91 

35.76 

26.0 

31.83 

3.85 

26.0 

29.87 

40.49 

26.0 

58.74 

6.48 

26.9 

2.52 

39.99 

27.0 

50.88 

35.47 

27.0 

31.88 

3.49 

27.0 

29.88 

40.13 

27.0 

58.56 

6.25 

27.9 

2.51 

39.68 

28.0 

50.84 

35.18 

28.0 

31.96 

3.15 

28.0 

29.91 

39.80 

28.0 

58.38 

5.98 

28.9 

2.50 

39.36 

29.0 

50.81 

34.88 

29.0 

32.04 

2.81 

29.0 

29.95 

39.48 

29.0 

58.21 

5.72 

29.9 

2.49 

39.02 

30.0 

50.78 

34.55 

30.0 

32.15 

2.50 

30.0 

29.99 

39.17 

30.0 

58.03 

s.-e 

30.9 

2.49 

38.69 

31.0 

50.74 

34.22 

31.0 

32.25 

2.20 

31.0 

30.02 

38.88 

31.0 

5^.87 

6.10 

31.9 

2.50 

38.32 

32.0 

50.72 

33.86 

32.0 

32.35 

1.92 

32.0 

30.06 

38.61 

32.0 

57.73 

4.77 

11.0 

9       -11.05 

6.21        -6.12 

20.36      +5 

tO.34 

7.74       +7.68 

18.51    -1 

S.4S 

f^ 

46"»   26».439 

6'^   47»     3».489 

7h     i*  i 

W.861 

7b   13111  29- .477 

7»»  16»  40».565 

-84« 

49'     ^ 

t8'M7 

-80^ 

43'    S 

W'M 

+87° 

11' 

0".U 

+82*> 

34'    5 

J6".50 

-86** 

54'    ( 

}".14 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Qroomliildce  1119. 

COotantls. 

1  H.  Diaconis. 

C  ChmmBeleontls. 

30  H.  Cmmelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  6.2 

Mag.  5.8 

MCMI 

Tima. 

Right 

Aaoen' 

9km. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 
nation. 

h  m 

•        / 

h  m 

O            f 

h  m 

O           / 

# 

h  m 

•     t 

h  m 

•     / 

l«iie 

814 

+88  53 

June 

9    8 

-86  20 

0p 

June 

9  26 

+8142 

June 

9  36 

-80  34 

ft 

June 

10  20 

+8259 

It 

'   1.2 

8 

54.61 

23.14 

1.2 

s 
60.78 

8.47 

1.2 

s 
17.17 

7.45 

s 

1.2    18.83 

18.66 

1.2 

s 
63.25 

21.18 

2.1 

54.01 

22.91 

2.2 

60.61 

8.42 

2.2 

17.07 

7.28 

2.2    18.71 

18.64 

2.2 

63.10 

21.07 

11 

53.44 

22.68 

3.2 

60.24 

8.34 

3.2 

16.97 

7.12 

3.2 

18.57 

18.61 

3.2 

62.97 

20.97 

4.1 

52.88 

22.45 

4.2 

49.96 

8.26 

4.2 

16.88 

6.97 

4.2    18.44 

18.57 

4.2 

62.84 

20.90 

J.1 

52.30 

22.23 

6.2 

49.68 

8.16 

5.2 

16.79 

6.82 

6.2 

18.31 

18.50 

5.2 

62.70 

20.81 

S.1 

51.70 

22.01 

6.2 

49.41 

8.02 

6.2 

16.69 

6.69 

6.2 

18.17 

18.41 

6.2 

62.57 

20.73 

7.1 

51.06 

21.80 

7.2 

49.16 

7.88 

7.2 

16.58 

6.56 

7.2 

18.04 

18.30 

7.2 

62.43 

20.67 

8.1 

50.38 

21.67 

8.2 

48.91 

7.76 

8.2 

16.47 

'  6.43 

8.2 

17.92 

18.18 

8.2 

62.27 

20.60 

9.1 

49.67 

21.33 

9.2 

48.68 

7.61 

9.2 

16.34 

6.28 

9.2 

17.81 

18.07 

9.2 

62.11 

20.52 

19.1 

48.93 

21.07 

10.2 

48.46 

7.60 

10.2 

16.21 

6.11 

10.2 

17.70 

17.97 

10.2 

61.94 

20.41 

ll.l 

48.22 

20.77 

11.2 

48.26 

7.40 

11.2 

16.09 

5.93 

11.2 

17.60 

17.88 

11.2 

61.76 

20.29 

12.1 

47.57 

20.44 

12.2 

48.07 

7.29 

12.2 

15.98 

5.70 

12.2  1  17.60 

i 

17.82 

12.2 

61.60 

20.16 

13.1 

46.99 

20.13 

13.2 

47.86 

7.23 

13.2 

15.87 

5.46 

13.2 

17.39 

17.75 

13.2 

61.45 

19.97 

14.1 

46.51 

19.81 

14.2 

47.62 

7.16 

14.2 

15.78 

5.21 

14.2 

17.29 

17.70 

14.2 

61.30 

19.76 

15.1 

46.15 

19.47 

16.2 

47.38 

7.06 

16.2 

15.69 

4.95 

15.2 

17.19 

17.64 

15.2 

61.17 

19.57 

K.1 

45.85 

19.15 

16.1 

47.12 

6.98 

16.2 

15.64 

4.70 

16.2 

17.05 

17.57 

16.2 

61.06 

19.36 

17.1 

45.58 

18.87 

17.1 

46.86 

6.83 

17.2 

15.58 

4.47 

17.2 

16.93 

17.48 

17.2 

60.95 

19.17 

18.1 

45.31 

18.61 

18.1 

46.60 

6.67 

18.2 

15.52 

4.26 

18.2 

16.80 

17.35 

18.2 

60.85 

18.99 

If.l 

45.00 

18.34 

19.1 

46.36 

6.48 

19.2 

15.46 

4.06 

19.2 

16.67 

17.21 

19.2 

60.74 

18.86 

20.1 

44.61 

18.09 

20.1 

46.11 

6.26 

20.1 

15.37 

3.87 

20.2 

16.56 

17.02 

20.2 

60.62^ 

18.71 

21.1 

44.15 

17.82 

21.1 

46.90 

6.08 

21.1 

15.27 

3.68 

21.2 

16.44 

16.84 

21.2 

60.49 

18.66 

22.1 

43.65 

17.55 

22.1 

46.71 

5.87 

22.1 

15.18 

3.46 

22.2 

16.34 

16.67 

22.2 

60.35 

18.43 

23.1 

43.13 

17.26 

23.1 

46.52 

6.69 

23.1 

15.07 

3.24 

23.1 

16.24 

16.49 

23.2 

60.20 

18.25 

24.1 

42.63 

16.93 

24.1 

46.36 

5.51 

24.1 

14.97 

3.00 

24.1 

16.1G 

16.33 

24.2 

60.04 

18.07 

26.1 

42.18 

16.58 

26.1 

46.18 

5.36 

25.1 

14.88 

2.72 

25.1 

16.07 

16.19 

25.2 

59.88 

17.86 

25.1 1  41.81 

16.24 

26.1 

46.01 

5.20 

26.1 

14.78 

2.45 

26.1 

15.99 

16.07 

26.2 

69.74 

17.63 

27.1 

41.52 

16.89 

27.1 

44.82 

6.05 

27.1 

14.72 

2.16 

27.1 

15.90 

15.94 

27.2 

59.61 

17.39 

28.1 

41.30 

16.54 

28.1 

44.63 

4.88 

28.1 

14.65 

1.85 

28.1 

15.80 

15.80 

28^ 

59.50 

17.15 

29.1 

41.13 

16.19 

29.1 

44.43 

4.71 

29.1 

14.59 

1.55 

29.1 

15.70 

15.67 

29.2 

59.40 

16.90 

».l 

41.00 

14.86 

30.1 

44.22 

4.52 

30.1 

14.54 

1.28 

30.1 

15.60 

15.49 

30.2 

59.30 

16.66 

SI.l 

40.90 

14.55 

31.1 

44.01 

4.30 

31.1 

14.50 

1.01 

31.1    15.49 

15.31 

31.2 

59.21 

16.42 

12.1 

40.80 

14.26 

32.1 

43.80 

4.06 

32.1 

14.46 

0.77 

1 

32.1    15.39 

15.09 

32.2 

59.11 

16.21 

51.66       +51.55 

12.30     -] 

L2.26 

6.93       ^ 

-6.86 

6.10       -6.02 

8.19       +8.13 

9P»    14«   48-.311 

9»»     9« 

6-.085 

^  25»  1 

L2».930 

9h   36m  24\003 

W  20™  67*. 259 

+88« 

53'     1 

LI  ".43 

-86*» 

19'    ^ 

12".77 

+81^ 

41'    \ 

)7'M8 

-80« 

33'    I 

)0".61 

+82« 

59'    1 

2".27 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^Ootantls. 

Bradley  1678. 

f  Octantls. 

88  H.  Camelop.  seq. 

/cOotenlis. 

Mag.  6.3 

Mag.  6.3 

- 

Biag.  5.4 

Mag.  5.3 

Mi^.  5.6 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

nation,  i.^^^ 

Right 

Ascen- 

sbn. 

Bedi- 

h  m 

•     / 

1 

h  m 

•♦' 

h  m 

•     / 

h  m 

0          / 

h  m 

i      ' 

June 

10  59 

-84  9 

00 

June 

1214 

+8810 

June 

12  46 

-84  40  June 

12  48 

+83  52  June 

ft 

13  27 

-8521 

1.3 

s 
53.23 

WW 

3.91 

1.3 

8 

52.55 

0.82 

1.3 

8 

9.30 

35.11 

1.3 

8 

39.17 

12.87 

1.4 

8 

19.07 

53.9S 

2.3 

53.04 

4.02 

2.3 

51.93 

0.85 

2.3 

9.13 

35.36 

2,3 

39.00 

12.96 

2.4 

18.93 

54i« 

3.3 

52.81 

4.12 

3.3 

51.34 

0.87 

3.3 

8.95 

35.60 

3.3 

38.88 

13.04 

3.4 

18.78 

54.55 

4.3 

52.59 

4.19 

4.3 

50.76 

0.91 

4.3 

8.78 

35.85 

4.3 

38.69 

13.14 

4.4 

18.60 

54.83 

5.3 

52.38 

4.25 

5.3 

50.19 

0.96 

5.3 

8.59 

36.05 

5.3 

38.53 

13.22 

5.4 

18.41 

55.0: 

6.3 

52.16 

4.30 

6.3 

49.63 

1.01 

6.3 

8.39 

36.25 

6,3 

38.38 

13.32 

6.4 

18.21 

55.S 

7.2 

51.94 

4.33 

7.3 

49.04 

1.08 

7.3 

8.19 

^6.40 

7^3 

38.20 

13.43 

7.4 

18.02 

55.M 

8.2 

51.73 

4.35 

8.3 

48.43 

1.12 

8.3 

7.99 

36.56 

8.3 

38.03 

13.56 

8.4 

17.82 

55.74 

9.2 

51.54 

4.36 

9.3 

47.77 

1.18 

9.3 

7.80 

36.71 

9.3 

37.84 

13.69 

9.3 

17.62 

55.S2 

10.2 

51.35 

4.36 

10.3 

47.06 

1.24 

10.3 

7.63 

36.83 

10.3 

37.65 

13.81 

10,3 

17.46 

56.1i 

11.2 

51.17 

4.39 

11.3 

46.32 

1.26 

11.3 

7.48 

36.98 

11.3 

37.42 

13.90 

11.3 

17.S1 

56.30 

12.2 

51.01 

4.43 

12.3 

45.56 

1.27 

12.3 

7.33 

37.14 

12.3 

37.22 

13.96 

12.3 

17.16 

5l.'t9 

13.2 

50.84 

4.48 

13.3 

44.81 

1.25 

13.3 

7.18 

37.31 

13.3 

37.01 

14.92 

13.3 

17.02 

56.n 

14.2 

50.66 

4.54 

14.3 

44.08 

1.21 

14.3 

7.04 

37.49 

14.3 

36.80 

14.04 

14.3 

16.89 

u% 

15.2 

50.48 

4.61 

15.3 

43.39 

1.15 

15.3 

6.88 

37.69 

15.3 

36.60 

14.04 

15.3 

16.73 

57.17 

16.2 

50.28 

4.66 

16.3 

42.75 

1.07 

16.3 

6.70 

37.90 

16.3 

36.41 

14.03 

16.3 

16.56 

67.44 

17.2 

50.05 

4.70 

17.3 

42.16 

1.00 

17.3 

6.50 

38.09 

17.3. 

36.24 

14.01 

17.3 

16.37 

57.68 

18.2 

49.83 

4.71 

18.3 

41.60 

0.95 

18.3 

6.29 

38.26 

18.3 

36.09 

14.00 

18.3 

16.14 

57.91 

19.2 

49.60 

4.69 

19.3 

41.05 

0.93 

19.3 

6.06 

38.41 

19.3 

35.93 

14.01 

19.3 

15.91 

58.12 

20.2 

49.38 

4.64 

20.3 

40.46 

0.89 

20.3 

5.83 

38.51 

20.3 

35.75 

14.03 

20.3 

15.66 

58i& 

21.2 

49.17 

4.58 

21.3 

39.84 

0.89 

21.3 

5.62 

38.60 

21.3 

35.57 

14.08 

21.3 

15.43 

58.44 

22.2 

48.98 

4.52 

22.3 

39.18 

0.87 

22.3 

5.41 

38.68 

22.3 

35.38 

14.13 

22.3 

15.22 

5S.d< 

23.2 

48.81 

4.46 

23.3 

38.47 

0.86 

23.3 

5.22 

38.76 

23.3 

35.17 

14.16 

23.3 

15.02 

58.6$ 

24.2 

48.64 

4.41 

24.3 

37.73 

0.82 

24.3 

5.04 

38.82 

24.3 

34.95 

14.20 

24.3 

14.83 

58.8» 

25.2 

48.48 

4.37 

25.3 

36.97 

0.76 

25.3 

4.86 

38.91 

25.3 

34.72 

14.20 

25.3 

14.65 

58.82 

26.2 

48.32 

4.33 

26.3 

36.22 

0.67 

.26.3 

4.71 

39.01 

26.3 

34.50 

14.18 

26.3 

14.48 

59.« 

27.2 

48.15 

4.32 

27.2 

35.50 

0.58 

27.3 

4.54 

39.12 

27.3 

34.30 

14.15 

27.3 

14.30 

59.1* 

28.2 

47.97 

4.29 

• 

28.2 

34.82 

0.48 

28.3 

4.36 

39.24 

28.3 

34.09 

14.09 

28.3 

14.12 

59.96 

29.2 

47.78 

4.25 

29.2 

34.17 

0.35 

29.3 

4.17 

39.35 

29.3 

33.90 

14.03 

29.3 

13.91 

59.5S 

30.2 

47.58 

4.21 

30.2 

33.56 

0.22 

30.3 

3.97 

39.44 

30.3 

33.71 

13.96 

30.3 

13.69 

59.6g 

31.2 

47.38 

4.13 

31.2 

32.97 

0.11 

31.3 

3.74 

39.52 

31.3 

33.54 

13.89 

31.3 

13.46 

59.82 

32.2 

47.17 

4.06 

32.2 

32.40 

0.01 

32.3 

3.52 

39.59 

32.3 

33.37 

13.82 

32.3 

13.21 

59.96 

9.81 

■9.76 

31.26      +5 

a  .25 

10.' 

r8      -10.73 

9.37       +9.31 

12.38    -1^ 

>.S4 

10^    59»   t 

)5'.642 

X2b   14m  5 

58- .053 

12»» 

46=^     1M83 

12»»  48»  29».976 

13»»  27"    5«.514 

-84^ 

8'     J 

a  ".24 

+88° 

9'    I 

>6".03 

-84° 

40' 

2".72 

+83° 

52'    1 

0".05  1 

-85° 

21'  23 

;".59 
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APPARENT  PLACES  OF  STARS,  1916. 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  UiMS  Minoris. 

X  Octantls. 

A.  UiMS  Mlnozls. 

76  ]>nMMIIliS. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 

Mean 

Time. 

Ascen- 
sion. 

Denll- 
nation. 

Wash. 
Mean 
Time. 

R^ht 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

sioo. 

DaoU* 

mttioa. 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

•    / 

h  m 

•    t 

June 

17  59 

+86  36 

June 

18    6 

-87  39 

June 

19    4 

+89  0 

June 

19  28 

-8913 

June 

20  48 

+8218 

1.6 

s 
29.24 

40.74 

1.6 

s 
32.56 

W9 

49.84 

1.6 

s 
3.20 

45.19 

1.6 

s 
38.59 

22.16 

1.7 

s 
46.47 

4.83 

2.6 

29.25 

41.05 

2.6 

32.92 

50.12 

2.6 

3.57 

45.48 

2.6 

40.08 

22.35 

2.7 

45.69 

5.07 

3.5 

29.28 

41.34 

3.6 

33.26 

50.43 

3.6 

3.93 

45.76 

3.6 

41.54 

22.55 

3.7 

45.70 

5.29 

4.5 

29.31 

41.63 

4.6 

33.58 

50.74 

4.6 

4.29 

46.04 

4.6 

42.92 

22.77 

4.7 

46.80 

5.59 

5.5 

29.34 

41.92 

5.5 

33.87 

51.06 

5.6 

4.70 

46.32 

5.6 

44.26 

23.02 

5.7 

45.91 

6.71 

«.5 

29.38 

42.19 

6.5 

34.11 

51.37 

6.6 

5.11 

46.59 

6.6 

45.49 

23.27 

6.7 

46.03 

6.91 

7.5 

29.43 

42.50 

7.5 

34.33 

51.68 

7.6 

5.57 

46.86 

7.6 

46.63 

23.51 

7.7 

46.15 

6.13 

8.5 

29.47 

42.81 

8.5 

34.53 

51.97 

8.6 

6.05 

47.14 

8.6 

47.68 

23.74 

8.7 

46.27 

6.35 

9.5 

29.52 

43.14 

9.5 

34.70 

52.24 

9.6 

6.52 

47.45 

9.6 

48.67 

23.96 

9.7 

46.39 

6.59 

10.5 

29.56 

43.50 

10.5 

34.89 

52.51 

10.6 

6.98 

47.78 

10.6 

49.64 

24.17 

10.6 

46.53 

6.85 

11.5 

29.56 

43.86 

11.5 

35.09 

52.76 

11.6 

7.39 

48.12 

11.6 

50.63 

24.37 

11.6 

46.65 

7.14 

12.5 

29.54 

44.24 

12.5 

35.32 

52.99 

12.6 

7.71 

48.47 

12.6 

51.67 

24.55 

12.6 

46.78 

7.45 

13.5 

29.50 

44.62 

13.5 

35.58 

53.24 

13.6 

7.92 

48.83 

13.6 

52.81 

24.73 

13.6 

^.89 

7.76 

14.5 

29.45 

44.97 

14.5 

35.86 

53.50 

14.6 

8.02 

49.19 

14.6 

54.05 

24.93 

14.6 

46.99 

8.10 

15.5 

29.35 

45.31 

15.5 

36.15 

53.78 

15.6 

8.05 

49.53 

15.6 

55.35 

25.14 

15.6 

47.09 

8.42 

16.5 

29.25 

45.63 

16.5 

36.44 

54.08 

16.6 

8.03 

49.85 

16.6 

56.65 

25.37 

16.6 

47.18 

8.72 

17.5 

29.17 

45.91 

17.5 

36.70 

54.40 

17.6 

8.02 

50.14 

17.6 

57.91 

25.63 

17.6 

47.26 

9.01 

18.5 

29.11 

46.19 

18.5 

36.90 

54.75 

18.6 

8.04 

50.44 

18.6 

59.08 

25.90 

18.6 

47.33 

9.29 

19.5 

29.05 

46.46 

19.5 

37.06 

55.10 

19.6 

8.14 

50.73 

19.6 

60.10 

26.20 

19.6 

47.41 

9.53 

20.5 

29.01 

46.75 

20.5 

37.17 

55.43 

20.5 

8.30 

51.02 

20.6 

60.98 

26.48 

20.6 

47.49 

9.80 

21.5 

28.98 

47.07 

21.5 

37.25 

55.75 

21.5 

8.49 

51.32 

21.6 

61.73 

26.76 

21.6 

47.59 

19.06 

22.5 

28.94 

47.40 

22.5 

37.30 

56.04 

22.5 

8.71 

51.64 

22.6 

62.39 

27.04 

22.6 

47.69 

19.32 

23.5 

28.90 

47.74 

23.5 

37.36 

56.32 

23.5 

8.90 

52.00 

23.6 

63.03 

27.29 

23.6 

47.79 

10.62 

24.5 

28.82 

48.13 

24.5 

37.44 

56.58 

24.5 

9.04 

52.37 

24.6 

63.70 

27.51 

24.6 

47.89 

10.94 

25.5 

28.73 

48.51 

25.5 

37.54 

56.83 

25.5 

9.11 

52.73 

25.6 

64.42 

27.73 

25.6 

47.99 

11.30 

26.5 

28.61 

48.87 

26.5 

37.66 

57.09 

26.5 

9.07 

53.10 

26.5 

65.19 

27.96 

26.6 

48.08 

11.66 

27.5 

28.48 

49.21 

27.5 

37.79 

57.37 

27.5 

8.97 

53.45 

27.5 

66.02 

28.20 

27.6 

48.16 

12.02 

28.5 

28.33 

49.53 

28.5 

37.93 

57.66 

28.5 

8.80 

53.80 

28.5 

66.88 

28.44 

28.6 

48.22 

12.37 

29.5 

28.18 

49.83 

29.5 

38.05 

57.96 

29.5 

8.59 

54.15 

29.5 

67.74 

28.70 

29.6 

48.28 

12.71 

30.5 

28.03 

50.15 

30.5 

38.15 

58.28 

30.5 

8.35 

54.47 

30.5 

68.57 

28.99 

30.6 

48.34 

13.04 

81.5 

27.88 

50.43 

31.5 

38.23 

58.62 

31.5 

8.14 

54.79 

31.5 

69.35 

29.29 

31.6 

48.49 

13.37 

32.5 

27.74 

50.71 

32.5 

38.28 

58.96 

32.5 

7.94 

55.09 

32.5 

70.06 

29.60 

32.6 

48.46 

13.67 

16.92       +16.89 

24.54      -24.52 

58.] 

LO      +S 

^.09 

73.80      -73.80 

7.39      +' 

7.32 

17*   59«   20-.805 

18*^  5«  36M63 

19** 

3«  51 

-.560 

19h   26"»     7M89 

20h  4^     4i 

1V660 

+86*^ 

86'     5 

IMOl 

-87^ 

39'    5 

.2  ".21 

+89^ 

0'    I 

►6".70 

-89*» 

13'    a 

15  ".99 

+82<> 

13'    11 

B".38 
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CIRCUMPOLAR  STARS. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


Aoolaiitii. 

V  Ootentis. 

y^Ootanttt. 

89  H.  Cephei. 

y^  Ootastla. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wftsh, 
Mean 
Time. 

Right 
Ascen- 
sion. 

I>ecll- 
nation. 

Wash. 
Mean 
Time. 

Right 

As^sn- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

W«»h. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

o         / 

h  m 

•     f 

h  m 

0           / 

h  m 

o         / 

h  m 

•     f 

June 

2138 

-83  5 

June 

22  16  -86  23 

June 

22  37 

-8148 

June 

23  27 

+86  50 

June 

23  47 

-8228 

1.7 

s 
22.11 

WW 

55.70 

1.7 

s 
12.35    14.76 

1.7 

s 
39.57 

49.94 

1.8 

s 
35.18 

32.02 

1.8 

s 

15.04 

35.58 

2.7 

22.32 

55.70 

2.7 

12.74 

14.69 

2.7 

39.74 

49.83 

2.8 

35.56 

32.07 

2.8 

15.22 

35.38 

3.7 

22.53 

55.69 

3.7 

13.14 

14.63 

3.7 

39.93 

49.75 

3.8 

35.92 

32.10 

3.8 

15.40 

35.20 

4.7 

22.75 

55.71 

4.7 

13.54 

14.62 

4.7 

40.11 

49.69 

4.8 

36.26 

32.13 

4.8 

15.58 

35.02 

5.7 

22.96 

55.77 

5.7 

13.95 

14.63 

6.7 

40.29 

49.64 

5.8 

36.61 

32.15 

5.8 

15.76 

34.87 

6.7 

23.16 

55.84 

6.7 

14.31 

14.64 

6.7 

40.46 

49.62 

6.8 

36.96 

32.16 

6.8 

15.94 

34.72 

7.7 

23.34 

55.91 

7.7 

14.67 

14.66 

7.7 

40.62 

49.60 

7.8 

37.33 

32.16 

7.8 

16.10 

34.62 

8.7 

23.52 

55.98 

8.7 

15.01 

14.68 

8.7 

40.78 

49.57 

8.8 

37.72 

32.18 

8.8 

16.26 

34.51 

9.7 

23.69 

56.03 

9.7 

16.33 

14.70 

9.7 

40.92 

49.56 

9.8 

38.13 

32.21 

9.8 

16.41 

34.40 

10.7 

23.85 

56.09 

10.7 

15.64 

14.71 

10.7 

41.06 

49.53 

10.8 

38.55 

32.26 

10.8 

16.56 

34.30 

11.7 

24.01 

56.14 

11.7 

15.94 

14.70 

11.7 

41.19 

49.49 

11.8 

38.99 

32.32 

11.8 

16.70 

34.19 

12.7 

24.18 

56.16 

12.7 

16.25 

14.69 

12.7 

41.33 

49.44 

12.8 

39.44 

32.40 

12.8 

16.84 

34.07 

13.7 

24.35 

56.18 

13.7 

16.57 

14.68 

13.7 

41.48 

49.37 

13.8 

39.88 

32.52 

13.8 

16.99 

33.93 

14.7 

24.53 

56.19 

14.7 

16.92 

14.65 

14.7 

41.65 

49.32 

14.7 

40.31 

32.65 

14.8 

17.15 

33.77 

15.7 

24.73 

56.21 

15.7 

17.29 

14.63 

15.7 

41.83 

49.25 

15.7 

40.70 

32.79 

15.8 

17.33 

33.62 

16.7 

24.94 

56.25 

16.7 

17.69 

14.62 

16.7 

42.01 

49.21 

16.7 

41.06 

32.95 

16.8 

17.52 

33.46 

17.7 

25.16 

56.34 

17.7 

18.09 

14.64 

17.7 

42.20 

49.18 

17.7 

41.40 

33.08 

17.8 

17.70 

33.33 

18.7 

25.37 

56.42 

18.7 

18.49 

14.70 

18.7 

42.39 

49.18 

18.7 

41.73 

33.19 

18.8 

17.90 

33.24 

19.7 

25.57 

56.55 

19.7 

18.88 

14.79 

19.7 

42.57 

49.21 

19.7 

42.05 

33.30 

19.7 

18.10 

33.16 

20.7 

25.75 

56.70 

20.7 

19.22 

14.88 

20.7 

42.72 

49.27 

20.7 

42.38 

33.38 

20.7 

18.28 

33.U 

21.7 

25.90 

56.83 

21.7 

19.55 

14.98 

21.7 

42.87 

49.32 

21.7 

42.76 

33.47 

21.7 

18.44 

33.07 

22.7 

26.05 

56.95 

22.7 

19.83 

15.07 

22.7 

43.01 

49.38 

22.7 

43.16 

33.56 

22.7 

18.59 

33.05 

23.6 

26.19 

57.06 

23.7 

20.11 

15.16 

23.7 

43.14 

49.44 

23.7 

43.57 

33.66 

23.7 

18.74 

33.02 

24.6 

26.33 

57.18 

24.7 

20.39 

15.23 

24.7 

43.27 

49.48 

24.7 

44.00 

33.79 

24.7 

18.88 

32.97 

25.6 

26.47 

57.27 

25.7 

20.67 

15.29 

25.7 

43.40 

49.51 

25.7 

44.42 

33.94 

25.7 

19.03 

32.92 

26.6 

26.62 

57.36 

26.7 

20.96 

15.34 

26.7 

43.54 

49.53 

26.7 

44.84 

34.11 

26.7 

19.18 

32.86 

27.6 

26.79 

57.46 

27.7 

21.28 

15.39 

27.7 

43.69 

49.55 

27.7 

45.23 

34.29 

27.7 

19.34 

32.80 

28.6 

26.96 

57.57 

28.7 

21.61 

15.48 

28.7 

43.85 

49.57 

28.7 

45.61 

34.48 

28.7 

19.51 

32.73 

29.6 

27.13 

57.69 

29.7 

21.95 

15.56 

29.7 

44.02 

49.61 

29.7 

45.97 

34.67 

29.7 

A.69 

32.67 

30.6 

27.31 

57.82 

80.7 

22.30 

15.64 

30.7 

44.19 

49.66 

30.7 

46.30 

34.88 

30.7 

19.88 

32.63 

31.6 

27.49 

57.97 

31.7 

22.65 

15.75 

31.7 

44.35 

49.73 

31.7 

46.62 

35.07 

31.7 

20.06 

32.62 

32.6 

27.65 

58.15 

82.6 

22.99 

15.89 

32.7 

44.50 

49.81 

32.7 

46.93 

35.25 

32.7 

20.24 

32.61 

8.32         --8.26 

15.87      -15.84 

7.02        -6.95 

18.15      +18.13 

7.64       - 

7.57 

2111    38m   10..025 

22^   15"^  56-.333 

22'*   37«  32«.703 

23»^  27"»  44-.392 

23h  471a  12-.813 

-83«      6'    23".31 

-86**  23'    45".22 

-81^  49'    21".ll 

+86**  50'    39".03 

-82<»  29'      8".43 

79790* 

*— 1916 

11 

J 
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CmCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

a  Ursse  Minoiis. 
(Polam.) 
Mag.  2.1 

4  Q.  Octantls. 

Qroombiidge  760. 

Qioomlnldce  HI. 

Mag.  4.5 

Mag.  5.6 

Mag.  6.7 

Mag.  6.4 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Thne. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asom- 

sion. 

Deet). 
oatiBO. 

h  m 

o         / 

h  m 

•     / 

h  m 

•     t 

h  m 

•     / 

h  m 

•  * 

July 

0  57 

+85  48 

July 

129 

+88  51 
It 

July 

142 

-8511 

July 

4    9 

+85  19|  July 

534 

+85$ 

0.8 

s 
2.28 

22.26 

0.8 

s 
38.22 

21.65 

0.8 

1.27 

3.73 

0.9 

s 
44.00 

60.21 

0.9 

s 
53.11 

28.71 

1.8 

2.57 

22.34 

1.8 

39.26 

21.67 

1.8 

1.51 

3.54 

1.9 

44.22 

60.03 

1.9 

53.26 

28.52 

2.8 

2.85 

22.41 

2.8 

40.28 

21.69 

2.8 

1.78 

3.36 

2.9 

44.42 

59.86 

2.9 

53.39   28.a 

3.8 

3.12 

22.48 

3.8 

41.26 

21.71 

3.8 

2.04 

3.22 

3.9 

44.62 

59.70 

3.9 

53.52   28.6S 

4.8 

3.40 

22.52 

4.8 

42.26 

21.71 

4.8 

2.29 

3.09 

4.9 

44.81 

59.52 

4.9 

53.66   27.78 

5.8 

3.68 

22.56 

5.8 

43.30 

21.71 

5.8 

2.54 

2.99 

5.9 

45.01 

59.33 

5.9 

53.77    27.52 

6.7 

3.99 

22.61 

6.8 

44.39 

21.70 

6.8 

2.78 

2.90 

6.9 

45.22 

59.12 

6.9 

53.S9 

27i5 

7.7 

4.30 

22.66 

7.8 

45.55 

21.70 

7.8 

3.00 

2.81 

7.9 

45.44 

58.90 

7.9 

54.03 

26.W 

8.7 

4.63 

22.73 

8.8 

46.79 

21.70 

8.8 

3.22 

2.74 

8.9 

45.68 

58.68 

8.9 

54.17  1  26.C 

9.7 

4.99 

22.83 

9.8 

48.07 

21.75 

9.8 

3.42 

2.64 

9.9 

45.95 

58.48 

9.9 

54.35  \  36.SS 

10.7 

5.35 

22.95 

10.8 

49.38 

21.80 

10.8 

3.61 

2.54 

10.9 

46.23 

58.27 

10.9 

54.55 :  2«iH 

11.7 

5.69 

23.09 

11.8 

50.67 

21.89 

11.8 

3.83 

2.41 

11.9 

46.53 

58.09 

11.9 

54.78 '  25.75 

1 

12.7 

6.03 

23.26 

12.8 

51.91 

21.99 

12.8 

4.05 

2.27 

12.9 

46.85 

57.95 

12.9 

56.01 '  25il 

13.7 

6.35 

23.44 

13.8 

53.05 

22.12 

13.8 

4.29 

2.14 

13.9 

47.14 

57.83 

13.9 

55.24 !  25i8 

14.7 

6.63 

23.62 

14.8 

54.17 

22.24 

14.8 

4.55 

2.01 

14.9 

47.43 

57.74 

14.9 

55.46  i  25.67 

15.7 

6.91 

23.78 

15.7 

55.18 

22.35 

15.8 

4.83 

1.88 

15.9 

47.68 

57.66 

15.9 

55.67  1  24.?; 

16.7 

7.16 

23.94 

16.7 

56.16 

22.45 

16.8 

5.11 

1.79 

16.9 

47.93 

57.56 

16.9 

55.86 '  24.68 

17.7 

7.42 

24.07 

17.7 

57.13 

22.54 

17.8 

5.38 

1.72 

17.9 

48.17 

57.44 

17.9 

56.03 '  24.4« 

18.7 

7.69 

24.18 

18.7 

58.15 

22.60 

18.8 

5.64 

1.71 

18.9 

48.39 

57.31 

18.9 

56.21 1  24.3S 

19.7 

7.98 

24.29 

19.7 

59.24 

22.68 

19.7 

5.89 

1.70 

19.8 

48.63 

57.16 

19.9 

56.37 ;  24.61 

20.7 

8.29 

24.43 

20.7 

60.40 

22.75 

20.7 

6.12 

1.69 

20.8 

48.89 

57.02 

20.9 

56.54 ,  23.74 

21.7 

8.62 

24.56 

21.7 

61.64 

22.82 

21.7 

6.35 

1.69 

21.8 

49.16 

56.84 

21.9 

56.76    23.47 

22.7 

8.95 

24.71 

22.7 

62.88 

22.92 

22.7 

6.56 

1.66 

22.8 

49.45 

56.69 

22.9 

56.99   23.19 

23.7 

9.28 

24.89 

23.7 

64.14 

23.04 

23.7 

6.77 

1.65 

23.8 

49.77 

56.55 

23.9 

57.20   22.« 

1 

24.7 

9.61 

25.08 

24.7 

65.38 

23.18 

24.7 

6.99 

1.61 

24.8 

50.07 

56.45 

24.9 

57.46   22.70 

25.7 

9.92 

25.28 

25.7 

66.57 

23.33 

25.7 

7.22 

1.57 

25.8 

50.39 

56.35 

25.9 

57.70  i  21^ 

26.7 

10.21 

25.51 

26.7 

67.71 

23.49 

26.7 

7.47 

1.52 

26.8 

50.71 

56.27 

26.9 

57.96  nr. 

27.7 

10.49 

25.73 

27.7 

68.78 

23.65 

27.7 

7.72 

1.48 

27.8 

51.01 

56.21 

27.9 

58.21    22.9B 

28.7 

10.7^ 

25.96 

28.7 

69.80 

23.81 

28.7 

7.99 

1.46 

28.8 

51.30 

56.16 

28.9 

58.46 

21.fl 

29.7 

11.01 

26.18 

29.7 

70.78 

23.99 

29.7 

8.26 

1.45 

29.8 

51.58 

56.12 

29.9 

58.70 

21.73 

30.7 

11.25 

26.39 

30.7 

71.73 

24.15 

30.7 

8.54 

1.45 

30.8 

51.86 

56.06 

30.9 

58.93 

21i8 

31.7 

11.49 

26.57 

31.7 

72.68 

24.30 

31.7 

8.81 

1.48 

31.8 

52.10 

56.00 

31.9 

59.14 

2143 

13.6 

8       +13.64 

50.10     +50.09 

\\A 

a      -1 

1.87 

12.29     +12.25 

11.84    +1 

1.80 

0»» 

57«     1'.657 

]h  29»*  44- .254 

V 

42"» 

6M02 

4h     9»  44-.952 

511  34m  54..«14 

+85* 

48'     2 

55".87 

+88** 

51'    2 

55".03 

-85*» 

\V    2 

^9".58 

+85** 

20' 

1".04 

+86*> 

9'  t 

8".aT 

APPARENT  PLACES  OF  STABS,  19ia  275 

CIRCUMPOLAK  STARS. 
FOR  THE  UPPER  TRANSIT  AT  J1 
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CmCUMPOLAR  STARS. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qroombzldge  1119. 

C  Ootantis. 

1  H.  Dxaoonis. 

C  ChanuBleoiitis. 

30  H.  Camelap.    1 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3        1 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU. 
nation. 

Wash. 
Mean 

Time. 

Rlg^t 
Ascen- 
sion. 

^. 

h  m 

e        f 

h  m 

e        / 

h  m 

e        / 

h  m 

0     / 

h  m 

•    m 

July 

814 

+88  53 

July 

9    8 

-85  19 

July 

9  25  +81  41 

July 

9  36 

-80  34 

July 

10  20 

+82a(fe 

1.1 

s 
40.90 

14.55 

1.1 

s 
44.01 

64.30 

1.1 

S 

14.50 

61.01 

1.1 

15.49 

15.31 

1.2 

s 
59.21 

ie.a 

2.1 

40.80 

14.26 

2.1 

43.80 

64.06 

2.1 

14.46    60.77 

2.1 

15.39 

15.09 

2.2 

59.U 

\txx. 

3.1 

40.66 

13.97 

3.1 

43.61 

63.83 

3.1 

14.41    60.51 

3.1 

15.29 

14.87 

3.2 

59.02 

16.(11 

4.1 

40.50 

13.68 

4.1 

43.42 

63.56 

4.1 

14.35 

60.26 

4.1 

15.19 

14.64 

4.1 

58.92 

15.MI 

5.1 

40.31 

13.39 

5.1 

43.25 

63.32 

5.1 

14.29 

60.03 

5.1 

15.09 

14.40 

5.1 

58.82 

15.ei 

6.1 

40.08 

13.08 

6.1 

43.10 

63.06 

6.1 

14.22 

59.79 

6.1 

15.00 

14.16 

6.1 

58.70 

15.S9 

7.1 

39.83 

12.76 

7.1 

42.95 

62.83 

7.1 

14.15 

59.52 

7.1 

14.93 

13.93 

7.1 

58.67 

15.M 

8.0 

39.58 

12.43 

8.1 

42.82 

62.60 

8.1 

14.08 

59.23 

8.1 

14.87 

13.72 

8.1 

58.44 

14.92 

9.0 

39.37 

12.06 

9.1 

42.71 

62.38 

9.1 

14.00 

58.92 

9.1 

14.79 

13.51 

9.1 

58.32 

14.65 

10.0 

39.24 

11.67 

10.1 

42.58 

62.19 

10.1 

13.94 

58.59 

10.1 

14.73 

13.30 

10.1 

58.21 

14.57 

11.0 

39.20 

11.28 

11.1 

42.45 

61.99 

11.1 

13.89 

58.24 

11.1 

14.66 

13.12 

11.1 

58.11 

14.0t 

12.0 

39.27 

10.90 

12.1 

42.30 

61.81 

12.1 

13.87 

57.90 

12.1 

14.59 

12.94 

12.1 

58.02 

13.74 

13.0 

39.44 

10.53 

13.1 

42.13 

61.60 

13.1 

13.85 

57.56 

13.1 

14.51 

12.78 

13.1 

57.95 

13.41 

14.0 

39.65 

10.18 

14.1 

41.96 

61.36 

14.1 

13.84 

57.22 

14.1 

14.42 

12.56 

14.1 

57.90 

13.12 

15.0 

39.89 

9.85 

15.1 

41.79 

61.10 

15.1 

13.83 

56.91 

15.1 

14-34 

12.33 

15.1 

57.84 

12.81 

16.0 

40.09 

9.53 

16.1 

41.63 

60.82 

16.1 

13.83 

56.62 

16.1 

14.25 

12.05 

16.1 

67.80 

12.ft8  ' 

17.0 

40.22 

9.24 

17.1 

41.49 

60.53 

17.1 

13.81 

56.33 

17.1 

14.16 

11.78 

17.1 

57.74 

12.28 

18.0 

40.29 

8.94 

18.1 

41.35 

60.21 

is.i 

13.78 

56.06 

18.1 !  14.09 

11.50 

18.1 

57.66 

12.04 

19.0 

40.30 

8.62 

19.1 

41.25 

59.92 

19.1 

13.75 

55.75 

19.1    14.03 

11.23 

19.1 

57.58 

U.77 

20.0 

40.28 

8.29 

20.1 

41.16 

59.63 

20.1 

13.71 

55.44 

20.1 

13.99 

10.93 

20.1 

57.48 

11.61 

21.0 

40.27 

7.93 

21.1 

41.08 

59.35 

21.1 

13.64 

55.11 

21.1 

13.93 

10.66 

21.1 

57.38 

U.21 

22.0 

40.30 

7.56 

22.0 

41.01 

59.11 

22.1 

13.61 

54.78 

22.1 

13.89 

10.41 

22.1 

57.28 

10.89 

23.0 

40.40 

7.19 

23.0 

40.96 

58.86 

23.1 

13.58 

54.41 

23.1 

13.84 

10.17 

23.1 

57.19 

10.57 

24.0 

40.58 

6.79 

24.0 

40.87 

58.64 

24.1 

13.56 

54.05 

24.1 

13.80 

9.94 

24.1 

57.12 

10.24 

25.0 

40.83 

6.41 

25.0 

40.78 

58.36 

25.1 

13.55 

53.72 

25.1 

13.75 

9.69 

25.1 

57.06 

9.90 

25.9 

41.14 

6.06 

26.0 

40.68 

58.12 

26.0 

13.55 

53.34 

26.1 

13.70 

9.46 

26.1 

57.01 

9.54 

26.9 

41.50 

5.72 

27.0 

40.59 

57.85 

27.0 

13.56 

52.99 

27.1 

13.65 

9.21 

27.1 

56.96 

9.21 

27.9 

41.89 

5.37 

28.0 

40.49 

57.56 

28.0 

13.56 

52.68 

28.1 

13.60 

8.94 

28.1 

56.93 

8.89 

28.9 

42.29 

5.04 

29.0 

40.42 

57.24 

29.0 

13.58 

52.35 

29.0 

13.54 

8.64 

29.1 

56.89 

8.56 

29.9 

42.66 

4.71 

30.0 

40.37 

56.92 

30.0 

13.59 

52.03 

30.0 

13.48 

8.34 

30.1 

56.86 

8.24 

30.9 

43.01 

4.40 

31.0 

40.32 

56.60 

31.0 

13.60 

51.71 

31.0 

13.43 

8.02 

31.1 

56.83 

7.95 

31.9 

43.33 

4.10 

32.0 

40.27 

56.26 

32.0 

13.60 

51.42 

32.0  1  13.38 

7.69 

32.1 

56.79 

7.65 

51.44       +5 

►1.43 

12.29      -12.25 

6.93       +6.85 

6.10       -6.02 

8.19       +8.13 

gh    14m   4 

t8».3H 

9*'     9^     6-.085 

9*'   25«  12V930 

9^  36«  24- .003 

W  20»  57«.259 

+88*> 

53'     1 

.1".43 

-85« 

19'    4 

\2'\77  1 

+81" 

41'    e 

►7".18 

-80*> 

33'    € 

►0".61 

+82« 

59'    1 

2  ".27 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6  Vnm  MiAorls. 

;i:  Octantls. 

A.  XJrue  Minoiis. 

(T  Octantls. 

76  Diaconis. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

WHb. 

Kight 

Asoeii- 

sioii. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

A.soen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rif^ht 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rlcht 

Ascen- 
sion. 

DecU- 
nation. 

h.  m 

o         / 

h  m 

o         / 

h  m 

0           / 

h  m 

o        / 

h  m 

•     f 

Jvly 

17  59 

+86  36 

July 

18    6 

-87  39 

July 

19    3 

+89  0 

July 

19  29 

-8913 

July 

20  48 

+8213 

1.5 

s 
27.88 

50.43 

1.5 

s 
38.23 

58.62 

1.5 

s 
68.14 

54.79 

1.5 

s 
9.35 

29.29 

1.6 

s 
48.40 

13.37 

2.5 

27.74 

50.71 

2.5 

38.28 

58.96 

2.5 

67.94 

55.09 

2.5 

10.06 

29.60 

2.6 

48.45 

13.67 

3.5 

27.61 

50.98 

3.5 

38.29 

59.30 

3.5 

67.77 

55.38 

3.5 

10.67 

29.92 

3.6 

48.50 

13.97 

4.5 

27.48 

51.27 

4.5 

38.27 

59.63 

4.5 

67.62 

55.70 

4.5 

11.17 

30.24 

4.6 

48.58 

14.27 

5.5 

27.36 

51.56 

5.5 

38.22 

59.94 

5.5 

67.51 

56.01 

5.5 

11.58 

30.55 

5.6 

48.61 

14.57 

iJi 

27.24 

51.87 

6.5 

38.15 

60.24 

6.5 

67.41 

56.33 

6.5 

11.92 

30.83 

6.6 

48.68 

14.89 

7J> 

27.11 

52.20 

7.5 

38.08 

60.52 

7.5 

67.30 

56.67 

7.5 

12.20 

31.12 

7.6 

48.74 

15.20 

8.5 

26.95 

52.52 

8.5 

38.02 

60.79 

8.5 

67.15 

57.03 

8.5 

12.47 

31.38 

8.6 

48.81 

15.57 

9.4 

26.78 

52.88 

9.5 

37.97 

61.05 

9.5 

66.91 

57.40 

9.5 

12.79 

31.63 

9.6 

48.87 

15.95 

10.4 

26.58 

53.22 

10.5 

37.97 

61.29 

10.5 

66.58 

57.77 

10.5 

13.19 

31.88 

10.6 

48.93 

16.34 

U.4 

26.35 

53.56 

11.4 

37.98 

61.54 

11.5 

66.15 

58.14 

U.5 

13.68 

32.14 

11.6 

48.97 

16.74 

12.4 

26.11 

53.88 

12.4 

38.02 

61.82 

12.5 

65.61 

58.50 

12.5 

14.24 

32.40 

12.6 

49.01 

17.14 

13.4 

25.84 

54.16 

13.4 

38.07 

62.12 

13.5 

65.02 

58.84 

13.5 

14.84 

32.68 

13.6 

49.03 

17.52 

14.4 

25.59 

54.42 

14.4 

38.07 

62.44 

14.5 

64.41 

59.15 

14.5 

15.41 

33.00 

14.6 

49.04 

17.89 

15.4 

25.34 

54.06 

15.4 

38.05 

62.76 

15.5 

63.83 

59.43 

15.5 

15.89 

33.31 

15.6 

49.05 

18.23 

li.4 

25.11 

54.88 

16.4 

37.98 

63.U 

16.5 

63.29 

59.73 

16.5 

16.25 

33.63 

16.6 

49.06 

18.55 

17.4 

24.92 

55.12 

17.4 

37.84 

63.44 

17.5 

62.83 

60.00 

17.5 

16.46 

33.98 

17.5 

49.08 

18.87 

18.4 

24.72 

55.38 

18.4 

37.67 

63.74 

18.5 

62.43 

60.32 

18.5 

16.52 

34.30 

18.5 

49.10 

19.18 

19.4    24.52 

55.66 

19.4 

37.49 

64.02 

19.5 

62.07 

60.64 

19.5 

16.47 

34.60 

19.5 

49.13 

19.52 

20.4 

24.30 

55.95 

20.4 

37.29 

64.29 

20.5 

61.68 

60.98 

20.5 

16.39 

34.89 

20.5 

49.17 

19.88 

21.4 

24.08 

56.27 

21.4 

37.11 

64.53 

21.5 

61.26 

61.32 

21.5 

16.29 

35.17 

21.5 

49.20 

20.26 

22.4 

23.85 

56.59 

22.4 

36.95 

64.76 

22.5 

60.76 

61.67 

22.5 

16.22 

35.43 

22.5 

49.23 

20.65 

23.4 

23.57 

56.89 

23.4 

36.80 

65.00 

23.5 

60.19 

62.01 

23.5 

16.23 

35.68 

23.5 

49.25 

21.05 

24.4 

23.30 

57.18 

24.4 

36.67 

65.24 

24.5 

59.52 

62.35 

24.5 

16.28 

35.94 

24.5 

49.26 

21.45 

25.4 

22.99 

57.45 

25.4 

36.55 

65.49 

25.5 

58.80 

62.68 

25.5 

16.37 

36.21 

25.5 

49.26 

21.85 

26.4 

22.68 

57.70 

26.4 

36.42 

65.76 

26.4 

58.05 

63.00 

26.5 

16.47 

36.49 

26.5 

49.26 

22.22 

27.4 

22.39 

57.95 

27.4 

36.28 

66.05 

27.4 

57.26 

63.30 

27.5 

16.54 

36.79 

27.5 

49.25 

22.60 

28.4 

22.09 

58.18 

28.4 

36.12 

66.33 

28.4 

56.46 

< 

63.60 

28.5 

16.57 

37.10 

28.5 

49.23 

22.96 

20.4 

21.80 

58.40 

29.4 

35.93 

66.62 

29.4 

55.69 

63.88 

29.5 

16.55 

37.44 

29.5 

49.22 

23.29 

30.4 

21.51 

58.60 

30.4 

35.71 

66.92 

30.4 

54.94 

64.16 

30.5 

16.41 

37.76 

30.5 

49.20 

23.63 

31.4 

21.23 

58.80 

31.4 

35.44 

67.22 

31.4 

54.23 

64.42 

31.5 

16.16 

38.09 

31.5 

49.18 

23.96 

32.4 

20.96 

59Xa 

32.4 

35.15 

67.51 

32.4 

53.55 

64.69 

32.4 

15.83 

38.41 

32.5 

49.16 

24.29 

16.94        +16.91 

24.57     -24.55 

58.26      +58.25 

74.02      -74.01 

7.39       +7.32 

17*    »»   20-.806 

18»»     5»  36M63 

IS^     3«  51-.560 

19*^  26«     7M89 

20^  48»  44*  .660 

+86^ 

36'     1 

tt'UO 

-87<> 

39'    I 

i2".21 

+89' 

0'    I 

i6".70 

-89* 

13'    2 

J5".99 

+82*> 

13'    1 

6".38 
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CIRCmiPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4SH.  Cepihei. 
Mag.  4.5 

01  Vnm  Minozis. 

(Polans.) 
Mag.  2.1 

4  O.  Ootantis. 
Mag  5.6 

Qroombzidge  750. 

Mag.  6.7 

Ozoomlnldfe  044. 

Mag.  6.4 

▼aifa. 
That. 

Riglit 
slon. 

Decll- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
sion. 

DecU- 
natkuL 

Wash. 
Mean 
Time. 

Right 

Aaoen* 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

A.scen- 

sion. 

DmH. 
nation. 

h.  m 

•     t 

h  m 

•     / 

h  m 

o        / 

h  m 

•     t 

h  m 

•    f 

ing. 

0  57 

+85  48 

Aug. 

130 

+88  51 

Aug. 

142 

-8511 

Aug. 

4    9 

+85  19 

Aug. 

534 

+85  9 

ff 

0.7 

11.49 

26.57 

0.7 

s 
12.68 

24.30 

0.7 

s 
8.81 

1.48 

0.8 

s 
52.10 

56.00 

0.9 

s 
59.14 

21.43 

L7 

11.74 

26.76 

1.7 

13.64 

24.44 

1.7 

9.07 

1.53 

1.8 

52.37 

55.92 

1.9 

59.35 

21.26 

2.7 

11.99 

26.94 

2.7 

14.64 

24.58 

2.7 

9.32 

1.60 

2.8 

52.63 

55.84 

2.9 

59.55 

21.07 

3.7 

12.26 

27.12 

3.7 

15.72 

24.73 

3.7 

9.56 

1.68 

3.8 

52.90 

55.76 

3.9 

59.77 

20.86 

4.7 

12.54 

27.31 

4.7 

16.85 

24.88 

4.7 

9.79 

1.76 

4.8 

53.20 

55.65 

4.9 

60.00 

20.64 

5.7 

12.86 

27.62 

5.7 

18.02 

25.05 

5.7 

9.99 

1.82 

5.8 

53.52 

55.56 

5.9 

60.25 

20.42 

6.7 

13.17 

27.76 

6.7 

19.23 

25.22 

6.7 

10.19 

1.88 

6.8 

53.84 

55.49 

6.9 

60.53 

20.20 

7.7 

13.46 

28.03 

7.7 

20.42 

25.44 

7.7 

10.41 

1.95 

7.8 

54.19 

55.45 

7.9 

60.82 

20.00 

8.7 

13.76 

28.33 

8.7 

21.58 

25.67 

8.7 

10.63 

1.96 

8.8 

54.53 

55.40 

8.9 

61.14 

19.81 

9.7 

14.04 

28.62 

9.7 

22.68 

25.93 

9.7 

10.85 

1.98 

9.8 

54.89 

55.40 

9.9 

61.44 

19.68 

10.7 

14.29 

28.93 

10.7 

23.68 

26.20 

10.7 

11.09 

2.02 

10.8 

55.23 

55.42 

10.8 

61.74 

19.56 

11.6 

X4.51 

29.24 

11.7 

24.59 

26.45 

11.7 

11.36 

2.05 

11.8 

55.55 

55.46 

11.8 

62.05 

19.46 

12.6 

X4.72 

29.52 

12.7 

25.45 

26.69 

12.7 

11.62 

2.11 

12.8 

55.84 

55.49 

12.8 

62.32 

19.36 

13.6 

14.92 

29.78 

13.7 

26.29 

26.93 

13.7 

11.83 

2.19 

13.8 

56.12 

55.51 

13.8 

62.58 

19.25 

14.6 

15.12 

30.03 

14.7 

27.15 

27.14 

14.7 

12.14 

2.28 

14.8 

56.39 

55.50 

14.8 

62.81 

19.13 

15.6 

15.35 

30.27 

15.7 

28.06 

27.33 

15.7 

12.38 

2.42 

15.8 

56.67 

55.49 

15.8 

63.06 

18.99 

16.6 

15.59 

30.51 

16.7 

29.04 

27.52 

16.7 

12.61 

2.58 

16.8 

56.96 

55.45 

16.8 

63.30 

18.82 

17.6 

15.85 

30.76 

17.7 

30.09 

27.73 

17.7 

12.80 

2.74 

17.8 

57.27 

55.40 

17.8 

63.57 

18.65 

18.6 

16.12 

31.04 

18.7 

31.17 

27.96 

18.7 

12.99 

2.88 

18.8 

57.59 

55.37 

18.8 

63.85 

18.47 

19.6 

16.39 

31.32 

19.6 

32.26 

28.20 

19.7 

13.18 

3.03 

19.8 

57.93 

55.35 

19.8 

64.14 

18.32 

20.6 

16.64 

31.62 

20.6 

33.35 

28.46 

20.7 

13.37 

3.16 

20.8 

58.26 

55.36 

20.8 

64.46 

18.18 

21.6 

16.89 

31.95 

21.6 

34.38 

28.74 

21.7 

13.57 

3.28 

21.8 

58.62 

55.40 

21.8 

64.78 

18.07 

22.6 

17.13 

32.28 

22.6 

35.33 

29.02 

22.7 

13.77 

3.41 

22.8 

58.96 

55.44 

22.8 

65.10 

17.96 

23.6 

17.35 

32.60 

23.6 

36.24 

29.32 

23.7 

13.99 

3.53 

23.8 

59.29 

55.49 

23.8 

65.42 

17.89 

24.6 

17.54 

32.93 

24.6 

37.08 

29.62 

24.6 

14.22 

3.66 

24.8 

59.61 

55.57 

24.8 

65.73 

17.81 

25.6 

17.72 

33.26 

25.6 

37.87 

29.92 

25.6 

14.44 

3.79 

25.7 

59.93 

55.64 

25.8 

66.02 

17.76 

26.6 

17.89 

33.58 

26.6 

38.61 

30.20 

26.6 

14.68 

3.93 

26.7 

60.22 

55.72 

26.8 

66.31 

17.71 

27.6 

18.06 

33.88 

27.6 

39.36 

30.46 

27.6 

14.91 

4.12 

27.7 

60.50 

55.79 

27.8 

66.58 

17.66 

28.6 

18.22 

34.18 

28.6 

40.09 

30.73 

28.6 

15.13 

4.30 

28.7 

60.78 

55.87 

28.8 

66.85 

17.60 

29.6 

18.40 

94.4o 

29.6 

40.85 

30.98 

29.6 

15.34 

4.50 

29.7 

61.05 

55.92 

29.8 

67.12 

17.63 

30.6 

18.58 

34.77 

30.6 

41.66 

31.23 

30.6 

15.53 

4.74 

30.7 

61.34 

55.96 

30.8 

67.38 

17.45 

31.6 

18.78 

35.06 

31.6 

42.52 

31.48 

31.6 

15.71 

4.96 

31.7 

61.63 

56.00 

31.8 

67.66 

17.35 

13.68       +13.65 

50.16     +50.15 

11.91      -] 

.1.87 

12.29     +12.25 

11.84     +11.80 

0»»    57»     1-.657 

V  29»  44V254 

P  42"» 

6M02 

4^^     9»  44-.952 

5^  34»  54- .014 

+85^ 

48'    S 

55"^ 

+88^ 

51'    2 

15  ".03  1 

-85^ 

U'    5 

19".58 

+85** 

20' 

1".04 

+85^ 

9'   2 

8".07 
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APPABENT  PLACES  OF  STABS,  1916. 

CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  O.  XensiB. 

Mag.  6.2 


CMensiB. 
Mag.  5.6 


51  H.  Cephel. 
Mag.  5.3 


25  E.  Camelop. 
Mag.  5.1 


7  G.  Ootmntis. 
Mag.  6.4 


Wtth. 
Mean 
Time. 

Right 
Ascen- 
sion. 

h  m 

Aug. 

546 

0.9 

4.84 

1.9 

6.01 

2.9 

5.18 

3.9 

5.34 

4.9 

5.50 

5.9 

5.65 

6.9 

5.79 

7.9 

5.93 

8.9 

6.06 

9.9 

6.19 

10.9 

6.33 

31.9 

6.47 

12.8 

6.65 

13.8 

6.84 

14.8 

7.05 

15.8 

7.24 

16.8 

7.44 

17.8 

7.64 

18.8 

7.84 

19.8 

8.02 

20.8 

8.20 

21.8 

8.37 

2^2.8 

8.55 

23.8 

8.74 

24.8 

8.93 

25.8 

9.12 

26.8 

9.35 

27.8 

9.57 

28.8 

9.80 

29.8 

10.03 

90.8 

10.27 

31.8 

10.51 

DeoU- 
natkm. 


Wash. 
Mean 
Time. 


-84  49  Aug. 


// 


29.51 
29.25 
29.00 

28.77 

28.58 
28.39 
28.19 
28.0X 

27.78 
27.55 
27.31 
27.05 

26.77 
26.54 
26.33 
26.14 

25.97 
25.82 
25.68 
25.56 

25.42 
25.27 
25.11 
24.94 

24.76 
24.59 
24.41 
24.23 

24.08 
23.95 
23.84 
23.76 


0.9 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.8 

28.8 
29.8 
30.8 
31.8 


Right 
Ascen- 
sion. 


h  m 
6  46 
s 
51.21 
51.27 
51.34 
51.40 

51.47 
51.54 
51.60 
51.67 

51.72 
51.77 
51.83 
51.89 

51.97 
52.04 
52.13 
62.22 

52.32 
62.41 
62.60 
62.69 

62.67 
62.77 
62.85 
52.93 

53.03 
53.12 
63.22 
63.32 

63.43 
53.56 
53.68 
53.79 


Decli- 
nation. 


Wash. 
Mean 
Time. 


-80  43 


// 


24.47 
24.16 
23.86 
23.57 

23.32 
23.08 
22.86 
22.62 

22.36 
22.08 
21.78 
21.47 

21.16 
20.85 
20.57 
20.33 

20.09 
19.89 
19.69 
19.49 

19.30 
19.10 
18.87 
18.64 

18.39 
18.16 
17.92 
17.67 

17.43 
17.24 
17.03 
16.88 


Aug. 

0.9 
1.9 
2.9 
3.9 

4.9 
6.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
26.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


R^t 
Ascen- 
sion. 


h  m 
7  1 
s 
37.82 
38.07 
38.30 
38.63 

38.80 
39.07 
39.40 
39.76 

40.16 
40.67 
40.99 
41.39 

41.77 
42.11 
42.44 
42.75 

43.06 
43.38 
43.74 
44.14 

44.66 
44.98 
45.44 
45.89 

46.34 
46.77 
47.19 
47.61 

47.99 
48.38 
48.74 
49.13 


Decli- 
nation. 


Wash. 
Mean 
Time. 


+8710 
// 

62.62 
62.34 
62.06 
61.77 

61.46 
61.12 
60.80 
60.48 

60.18 
49.90 
49.66 
49.43 

49.21 
48.99 
48.76 
48.52 

48.24 
47.97 
47.69 
47.38 

47.10 
46.86 
46.62 
46.39 

46.19 
46.00 
45.82 
45.64 

45.44 
45.26 
45.07 
44.84 


Aug. 

0.9 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


Ri^t 
Ascen- 
sion. 


h  m 
713 
s 
32.07 
32.16 
32.24 
32.32 

32.41 
32.51 
32.64 
32.78 

32.92 
33.09 
33.26 
33.41 

33.55 
33.68 
33.80 
33.92 

34.01 
34.15 
34.27 
34.41 

34.57 
34.74 
34.91 
35.09 

35.26 
35.43 
35.58 
35.73 

35.88 
36.02 
36.16 
36.30 


DecU- 
nation. 


Wash. 
Mean 
Time. 


+82  34 


// 


29.45 
29.19 
28.92 
28.64 

28.33 
28.00 
27.67 
27.34 

27.05 
26.76 
26.51 
26.26 

26.05 
25.83 
25.60 
25.35 

25.09 
24.80 
24.51 
24.21 

23.91 
23.66 
23.41 
23.18 

22.98 
22.79 
22.60 
22.^ 

22.20 
22.00 
21.78 
21.55 


Aug. 

0.9 
1.9 
2.9 
3.9 

4.9 
6.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


Right 

AaoBfi- 

skm. 


h  m 
716 
s 
57.16 
57.29 
67.43 
57.58 

67.73 
57.88 
58.01 
58.12 

58.22 
58.30 
58.39 
58.51 

58.65 
58.82 
59.02 
59.25 

59.49 
59.73 
59.96 
60.18 

60.38 
60.58 
60.77 
60.97 

61.19 
61.42 
61.67 
61.91 

62.20 
62.58 
62.84 
6S.16 


Decli- 
nation. 


-86  5S 


// 


55.70 
55.37 
55.05 
54.77 

54.50 
54.26 
54.02 
53.78 

53.50 
53.24 
52.96 
52.63 

52.SI 
51.99 
51.68 
51.42 

51.17 
60.94 
50.72 
50.62 

50.33 
60.00 
49.86 
49.61 

49.34 
49.07 
48.79 
48.56 

48.30 
48.06 
47.81 
47.68 


11.08      -11.04 
/^    46*   26-.439 
•   49'     48".17 


6.20       -6.12 
&"  47-     3«.489 
80**  43'    34".16 


20.33     +20.30 

7^     1«  34«.861 

+8r»  11'    o".ii 


7.74       +7.67 
7^  13«  29"  .477 
+82*»  34'    36".50 


18.48     -18.46 
7^  16«  40'.566 
-86*»  64'     0"Jk4 
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CmCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


OfoomliiEidctt  1119. 

C  Octantis. 

1  H.  Dzaoonis. 

C  Chamseleontls. 

30  H.  Camelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Maj?.  5.2 

Mag.  5.3 

WMh. 

Mam 
Ttaoe. 

SilAit 
aioo. 

DecU- 
nation. 

Wash. 
Mean 
Tfane. 

Ri^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri0it 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DeoU. 
nation. 

h   m 

o        / 

h  m 

o        / 

h  m 

o        / 

h  m 

•     / 

h  m 

•    t 

Aug. 

8  14 

+88  52 

Aug. 

9    8 

-8619 
If 

Aug. 

926 

+8141 

Aug. 

9  36 

-80  33 

Aug. 

10  20 

+8258 
It 

QS 

8 

43.33 

64.10 

1.0 

s 
40.27 

56.26 

1.0 

13.60 

51.42 

1.0 

s 
13.38 

67.69 

1.1 

56.79 

67.66 

1.9 

43.61 

63.78 

2.0 

40.22 

55.94 

2.0 

13.60 

51.11 

2.0 

13.34 

67.36 

2.1 

56.74 

67.36 

2.9 

43.86 

63.46 

3.0 

40.14 

55.61 

3.0 

13.69 

60.79 

3.0 

13.32 

67.04 

3.1 

56.69 

67.05 

3.9 

44.10 

63.13 

4.0 

40.07 

55.32 

4.0 

13.68 

60.47 

4.0 

13.30 

66.74 

4.1 

66.63 

66.75 

4.9 

44.35 

62.78 

5.0 

40.05 

55.02 

6.0 

13.66 

60.13 

6.0 

13.29 

66.44 

6.1 

66.57 

66.41 

5.9 

44.67 

62.41 

6.0 

40.04 

54.74 

6.0 

13.65 

49.76 

6.0 

13.27 

66.16 

6.1 

66.50 

66.05 

6.9 

45.08 

62.04 

7,0 

40.04 

64.60 

7.0 

13.66 

49.38 

7.0 

13.26  1  66.92 

7.1 

56.45 

65.67 

7.9 

45.58 

61.63 

8.0 

40.02 

64.23 

8.0 

13.69 

48.97 

8.0 

13.24 

66.67 

8.1 

66.44 

65.26 

8.9 

46.19 

61.25 

8.9 

39.98 

63.97 

9.0 

13.63 

48.68 

9.0 

13.23 

66.42 

9.0 

66.42 

64.87 

9.9 

46.87 

60.90 

9.9 

39.93 

63.70 

10.0 

13.69 

48.20 

10.0 

13.20 

66.14 

10.0 

66.42 

64.49 

10.9 

47.58 

60.67 

10.9 

39.88 

63.39 

11.0 

13.74 

47.84 

U.O 

13.16  :  64.86 

11.0 

66.43 

64.11 

1J.9 

48.28 

60.25 

11.9 

39.83 

63.08 

12.0 

13.80 

47.60 

12.0 

13.13    64.64 

1 

12.0 

56.45 

63.76 

12.9 

48.92 

59.98 

12.9 

39.79 

52.74 

12.9 

13.86 

47.19 

13.0 

13.11 

64.23 

13.0 

66.47 

63.42 

13.9 

49.51 

59.67 

13.9 

39.78 

62.42 

13.9 

13.88 

46.88 

14.0 

13.09  !  63.88 

14.0 

56.47 

63.10 

14.9 

50.02 

59.38 

14.9 

39.79 

62.06 

14.9 

13.91 

46.67 

16.0 

13.07  ;  63.64 

16.0 

66.46 

62.78 

15.9 

50.48 

59.06 

15.9 

39.82 

51.73 

16.9 

13.92 

46.25 

16.9 

13.07 

63.21 

16.0 

66.43 

62.47 

16.9    50.94 

58.75 

16.9 

39.86 

51.41 

16.9 

13.94 

46.91 

16.9 

13.07 

62.89 

17.0 

66.40 

62.13 

17.9 

51.43 

58.40 

17.9 

39.91 

61.12 

17.9 

13.96 

46.64 

17.9 

13.09 

62.60 

18.0 

66.37 

61.77 

18.9 

61.97 

58.03 

18.9 

39.97 

60.86 

18.9 

13.99 

46.16 

18.9 

13.11 

62.30 

19.0 

66.35 

61.38 

19.9 

52.57 

57.68 

19.9 

40.02 

60.67 

13.9 

14.02 

44.77 

19.9 

13.13  '  62.02 

20.0 

56.34 

61.01 

20.9 

53.26 

67.33 

20.9 

40.07 

60.30 

20.9 

14.07 

44.38 

20.9 

13.16 

61.74 

21.0 

66.34 

60.61 

21.9 

54.01 

56.99 

21.9 

40.11 

60.06 

21.9 

14.12 

44.00 

21.9 

13.16 

61.46 

22.0 

66.34 

60.22 

22.9 

54.82 

56.66 

22.9 

40.13 

49.77 

22.9 

14.20 

43.62 

22.9 

13.17 

61.19 

23.0 

56.37 

69.83 

23.9 

55.65 

56.35 

23.9 

40.16 

49.48 

23.9 

14.28 

43.28 

23.9 

13.17    60.89 

1 

24.0 

66.41 

59.45 

24.9 

56.49 

56.06 

24.9 

40.19 

49.18 

24.9 

14.36 

42.93 

24.9 

13.17 

60.58 

26.0 

66.46 

59.08 

26.9 

57.33 

55.78 

25.9 

40.22 

48.86 

26.9 

14.44 

42.61 

26.9 

13.18 

60.26 

26.0 

66.60 

58.73 

2(.g 

58.13 

55.52 

26.9 

40.26 

48.62 

26.9 

14.49 

42.30 

26.9 

13.18 

69.94 

26.9 

66.63 

58.39 

27.9 

58.90 

55.24 

27.9 

40.32 

48.19 

27.9 

14.66 

41.99 

27.9 

13.20 

69.61 

27.9 

66.66 

68.05 

28.9 

59.63 

54.97 

28.9 

40.40 

47.86 

28.9 

14.62 

41.67 

28.9 

13.23 

59.26 

28.9 

66.58 

57.72 

29.9 

60.33 

54.70 

29.9 

40.49 

47.63 

29.9 

14.66 

41.34 

29.9 

13.26 

68.92 

29.9 

66.60 

57.39 

ao.9 

60.99 

54.40 

30.9 

40.59 

47.24 

30.9 

14.71 

41.02 

30.9 

13.30 

68.58 

30.9 

66.61 

57.05 

SL9   61.68   54.09 

31.9 

40.72 

46.94 

31.9 

14.76 

40.69 

31.9 

13.34 

68.29 

31.9 

56.61 

56.68 

51.80       +51J!9 

12.29     -12.24 

6.92       +6.86 

6.10        -6.02 

8.19       +8.13 

8^    14«   48«.SH 

^     9»     6V085 

^  W^  12-.930 

9^   36"  24-.003 

10^  20«  67*  .259 

+88** 

53'     ] 

Ll".43 

-86^ 

19'    4 

12".77 

+81^ 

41'    I 

►7".18 

-80<* 

33'    I 

k)".61 

+82<> 

69'    1 

2".27 
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CIRCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


i/OotantU. 

Bxadley  1678. 

X  Ootantig. 

82  H.  Camelop.  9eq, 

/TOeteBlis. 

Ma«:.  6.3 

Mag.  6.3 

Mag.  5.4 

Mag.  5.3 

Mag.  5.6 

Wash. 
Kean 
lime. 

Right 

Afl06O- 

skn. 

DocU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Axea- 

sk>n. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

R^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Tinu^. 

Rii^t 
Ascen- 
sion. 

DnH. 

h  m 

•     / 

h  m 

•    / 

h  m 

o        / 

h  m 

•    / 

h  m 

•    » 

Aug. 

10  69 

-84   8 

// 

Aug. 

12  14 

+88  9 

Aug. 

12  45 

-84  40 

Aug. 

12  48 

+83  52 

Aug. 

13  26 

-852L 

].l 

42.38 

59.27 

1.2 

s 
14.95 

54.40 

1.2 

57.39 

38.74 

1.2 

s 
27.89 

9.83 

1.2 

s 
66.17 
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CmCUMPOLAR  STARS. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 
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44.75 

26.4 

48.07 

33.« 

26.3 

12.07 

63.81 

26.3 

27.01 

12.58 

26.4 

28.62 

11.43 

26.4  ;  61.46 

45.02 

26.4 

47.98 

33.3: 

27.3 

11.70 

63.91 

27.3 

26.57 

12.77 

27.4 

27.46 

11.61 

27.4  1  60.54 

45.31 

27.4 

47.89 

33.67 

28.3 

11.32 

64.01 

28.3 

26.09 

12.94 

28.4 

26.32 

11.82 

28.4    69.51 

1 

45.67 

28.4 

47.81 

33.87 

29.3 

10.96 

64.12 

29.3 

25.59 

13.10 

29.4 

25.22 

12.01 

29.4  j  58.39 

46.81 

29.4 

47.7S 

34  J» 

30.3 

10.59 

64.24 

30.3 

25.10 

13.26 

30.4 

24.14 

12.23 

30.4    67.19 

46.04 

30.4 

47.66 

UM 

31.3 

10.22 

64.38 

31.3 

24.60 

13.36 

31.4 

23.04 

12.45 

31.4 

56.97 

46.26 

31.4 

47.58 

u.^ 

32.3 

9.84 

64.53 

32.3 

24.10 

13.45 

32.3 

21.93 

12.67 

32.4 

54.74 

46.46 

32.4 

47.51 

35i7 

16.96       +16.92 

24.59      -24.57 

58.41      +5 

>8.40 

74.26      -74.25 

7.39      +' 

r.32 

17*^    59»   20-. 805 

18»»     5»  36M63 

19*^     3"»  5 

.1-.660 

19b   26«     7M89 

W  48"  44*.6«' 

+86*> 

36'     6 

►rM9  1 

-87*» 

39'    fi 

►2".21  1 

+89^ 

0'    fi 

►6".70 

-89*> 

13'    2 

^".99  1 

+820 

13'    K 

J".3S 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Xoetenlls. 

V  Octantlg. 

fS  Ootantls. 

39  H.  Cephei. 

y^  Ootantis. 

Uig.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Waifa.    Si^t 
VfttiiAaoen- 

Becli- 
nation 

Wash. 
Mean 
Time. 

Right 

Aacen- 

Kion. 

Deell- 
nation. 

Wa-tfL 
Mean 
Time. 

Ri^t 

A.ioen- 

Aion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

h  m 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 

Tkne. 

sioa. 

univjiHi* 

h  m 

•    / 

h  m 

•     / 

h  m 

•     / 

h  m 

•      / 

Aug. 

2138 

-83  6 

mm 

Aug. 

22  16 

-86  23 

Aug. 

22  37 

-8148 
ft 

Aug. 

O'l  »>7 

+86  50 

Aug. 

23  47 

-8223 

mm 

1.5 

8 

31.10 

1 

WW 

4.58 

1.6 

s 
30.41 

21.54 

1.6 

s 
48.19 

54.48 

1.6 

55.91 

42.78 

1.6 

s 
24.87 

WW 

34.92 

T.5    31.15 

4.88 

2.6 

30.56 

21.82 

2.6 

48.28 

54.74 

2.6 

56.13 

43.06 

2.6 

24.99 

35.12 

3.5 

31.20 

5.16 

3.6 

30.69 

22.10 

3.6 

48.35 

55.00 

3.6 

56.38 

43.33 

3.6 

25.10 

35.32 

4.5 

31.24 

5.45 

4.6 

30.80 

22.37 

4.6 

48.40 

55.25 

4.6 

56.65 

43.63 

4.6 

25.20 

35.53 

5.5 

31.27 

5.69 

5.6 

30.90 

22.61 

5.6 

48.47 

.55.49 

5.6 

56.92 

43.95 

5.6 

25.31    35.72 

(.5 

31.31 

5.93 

6.6 

31.01 

22.84 

6.6 

48.53  j  55.70 

6.6 

57.20 

44.29 

6.6 

25.40 

35.89 

7.5 

31.35 

6.16 

7.6 

31.14 

23.06 

7.6 

48.60 

55.?)0 

7.6 

57.45 

44.65 

7.6 

25.52 

36.04 

8.5 

31.42 

6.37 

8.5 

31.28 

23.28 

8.6 

48.69 

56.09 

8.6 

57.68 

45.03 

8.6 

25.64 

36.19 

»as 

31.49 

6.60 

9.5 

31.46 

23.50 

9.6 

48.79 

56.28 

9.6 

57.88 

45.41 

9.6 

25.77 

36.33 

10.5 

31.56 

6.85 

10.5 

31.64 

23.73 

10.6 

48.88 

56.49 

10.6 

58.05 

45.80 

10.6 

25.90 

36.47 

11.5 

31.64 

7.13 

11.5 

31.82 

24.01 

11.6 

48.98 

56.72 

11.6 

58.18 

46.17 

11.6 

26.04 

36.65 

12.5 

31.71 

7.42 

12.5 

31.99 

24.28 

12.6 

49.08 

56.98 

12.6 

58.31 

46.52 

12.6 

26.19 

36.84 

13.5 

31.77 

7.74 

13.5 

32.14 

24.60 

13.6 

49.16 

57.26 

13.6 

58.44 

46.85 

13.6 

26.32 

37.06 

14.5 

31.80 

8.06 

14.5 

32.26 

24.91 

14.5 

49.22 

57.55 

14.6 

58.58 

47.17 

14.6 

26.43 

37.29 

15.5 

31.81 

8.38 

15.5 

32.34 

25.22 

15.5 

49.27 

57.85 

15.6 

58.74 

47.48 

15.6 

26.53 

37.54 

16.5 

31.82 

8.68 

16.5 

32.39 

25.54 

16.5 

49.32 

58.14 

16.6 

58.92 

47.80 

16.6 

26.61 

37.80 

17.6 

31.81 

8.98 

17.5 

32.43 

25.83 

17.5 

49.35 

58.42 

17.6 

59.12 

48.14 

17.6 

26.69 

38.05 

18.5 

31.80 

9.26 

18.5 

32.46 

26.09 

18.5 

49.38 

58.68 

18.6 

59.33 

48.49 

18.6 

26.76 

38.30 

19.5    31.80 

9.51 

19.5 

32.50 

26.:« 

19.5 

49.41 

58.92 

19.6 

59.54 

48.85 

19.6 

26.83 

38.53 

20.5    31.80 

9.76 

20.5 

32.54 

2G.61 

20.5 

49.45 

59.17 

20.6 

59.72 

49.24 

20.6 

26.91 

38.74 

• 

21.5    31.81 

10.02 

21.5 

32.60 

26.87 

21.5 

49.49 

59.41 

21.6 

59.88 

49.64 

21.6 

26.99 

38.96 

22.5    31.83 

10.29 

22.5 

32.67 

27.13 

22.5 

49.53 

59.66 

22.6 

60.01 

50.03 

22.6 

27.09 

39.18 

23.5 

31.85 

10.55 

23.5 

32.75 

27.39 

23.5 

49.59 

59.92 

23.6    60.12 

50.42 

23.6  :  27.18 

39.40 

24^ 

31.87 

10.84 

24.5 

32.83 

27.67 

24.5 

49.64 

60.19 

24.6    60.21 

50.80 

24.6    27.27 

39.63 

25.5 

31.89 

11.15 

25.5 

32.90 

27.98 

25.5 

49.69 

60.47 

25.6    60.28 

51.17 

25.6    27.37 

39.86 

26.5 

31.90 

11.46 

26.5 

32.97 

28.30 

26.5 

49.74 

60.77 

26.5  ,  60.34 

51.53 

26.6 

27.47 

40.13 

27^ 

31.90 

11.78 

27.5 

33.01 

28.62 

27.5 

49.78 

61.09 

27.5  ;  60.41 

51.90 

27.6 

27.57 

40.41 

28  J^ 

31.88 

12.11 

28.5 

33.03 

28.95 

28.5 

49.80 

61.42 

28.5  1  60.48 

52.25 

28.6 

27.65 

40.70 

20.5 

31.85 

12.43 

29.5 

33.05 

29.29 

29.5 

49.82 

61.75 

29.5    60.56 

52.58 

29.6 

27.71 

41.00 

30.5 

31.81 

12.76 

30.5 

33.02 

29.62 

;«).5 

49.83 

62.07 

30.5  :  60.65 

52.92 

30.6 

27.76 

41.31 

31.5 

31.75 

13.06 

31.5 

32.97 

29.93 

31.5 

49.82 

62.39 

31.5    60.76 

53.26 

31.6 

27.81 

41.62 

82.5 

31.69 

13.34 

32.5 

32.92 

30.23 

32.5 

49.81 

62.69 

32.5 

60.89 

53.63 

32.5 

27.85 

41.92 

8.3 

3 

8.27 

15.88     -15.85 

7.02       -6.95 

18.18     +18.15 

7.64      -7.57 

21*    38»   1 

0-.025 

22»»   15«  56'.333      22^   37»  32-.703| 

23'»   27»  44-.392 

23»»  47»  12-.813 

-83^ 

6'     2 

I3".31 

-86« 

23'    4 

5".22  1 

-81*> 

49'    2 

l".ll  1 

+86^ 

50'    3 

9  ".03  1 

-82« 

29'     . 

8".43 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 

or  XJisae  Minoiis. 

CPoUxru.) 
Mag.  2.1 

4  G.  OetentU. 
Mag.  5.6 

Oroombiidge  750. 
Mag.  6.7 

GiooMbrtdrHi 

Mag.  6.4 

Wash. 
Hean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rii^t 
Ascen- 
sion. 

Deolt- 
nation. 

Wash. 
Mean 
Time. 

Rii^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Ttme. 

Aseen- 

sion. 

nsdsL 

h  m 

•    / 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

« 

Sept. 

0  57 

+85  48 

Bept. 

130 

+88  51 

Sept. 

142 

-8511 

Sept. 

410 

+8611 

Sept. 

535 

0 

+85  9 

0.6 

9 

18.78 

35.06 

0.6 

s 
42.52 

31.48 

0.6 

a 
15.71 

4.96 

0.7 

s 
1.68 

f^m 

0.8 

s 
7.66 

17.35 

1.6 

18.98 

35.36 

1.6 

43.44 

31.75 

1.6 

15.87 

6.21 

1.7 

1.95 

56.03 

1.8 

7.94 ,  YllK 

2.6 

19.21 

35.68 

2.8 

44.38 

32.03 

2.6 

16.02 

5.40 

2.7 

2.28 

66.07 

2.8 

8.27  .  17a4 

3.6 

19.44 

36.02 

3.6 

45.33 

32.35 

3.6 

16.16 

5.61 

3.7 

2.63 

56.13 

3.8 

8.69 

17.03 

4.6 

19.65 

36.40 

4.6 

46.25 

32.68 

4.6  < 

16.31 

5.79 

4.7 

2.99 

66.22 

4.8 

8.91 

16i: 

5.6 

19.84 

36.78 

5.6 

47.11 

33.03 

5.6 

16.49 

5.96 

5.7 

3.35 

66.85 

5.8 

9.30 

16.93 

6.6 

20.01 

37.18 

6.6 

47.87 

33.39 

6.6 

16.66 

6.12 

6.7 

3.69 

66.48 

6.8 

9.65 

16.82 

7.6 

20.15 

37.58 

7.6 

48.55 

33.75 

7.6 

16.84 

6.80 

7.7 

4.03 

66.63 

7.8 

9.99 

16.S2 

8.6 

20.28 

37.96 

8.6 

49.16 

34.09 

8.6 

17.04 

6.49 

8.7 

4.32 

56.79 

8.8 

10.30 

16>1 

9.6 

20.38 

38.32 

9.6 

49.71 

34.43 

9.6 

17.24 

6.71 

9.7 

4.61 

56.94 

9.8 

10.60 

1«.96 

10.6 

20.49 

38.65 

10.6 

50.26 

34.76 

10.6 

17.43 

6.95 

10.7 

4.87 

57.09 

10.8 

10.88 

K.9e 

11.6 

20.62 

38.98 

11.6 

50.85 

36.06 

11.6 

17.59 

7.23 

11.7 

6.14 

57.21 

11.8 

11.16 

16.95 

12.6 

20.76 

39.29 

12.6 

51.50 

35.35 

12.6 

17.74 

7.50 

12.7 

5.42 

57.31 

12.8 

11.43 

Ifii* 

13.6 

20.91 

39.60 

13.6 

52.23 

35.64 

13.6 

17.88 

7.80 

13.7 

5.71 

67.40 

13.8 

11.71 

\m 

14.6 

21.09 

39.93 

14.6 

52.99 

35.95 

14.6 

17.98 

8.08 

14.7 

6.03 

67.48 

14.8 

12.02 

\m 

15.6 

21.26 

40.29 

15.6 

53.78 

36.27 

15.6 

18.09 

8.34 

15.7 

6.34 

57.68 

16.8 

12.34 

16,79 

16.6 

21.43 

40.66 

16.6 

54.55 

36.60 

16.6 

18.20 

8.62 

16.7 

6.67 

67.72 

16.7 

12.67 

16.77 

17.5 

21.58 

41.05 

17.6 

55.28 

36.96 

17.6 

18.30 

8.85 

17.7 

7.01 

67.85 

17.7 

13.01 

16.76 

18.5 

21.72 

41.45 

18.6 

55.95 

37.35 

18.6 

18.42 

9.09 

18.7 

7.34 

68.03 

18.7 

13.35 

16.7« 

19.5 

21.83 

41.84 

19.6 

56.54 

37.71 

19.6 

18U» 

9.35 

19.7 

7.66 

58.21 

19.7 

13.69 

16.79 

20.5 

21.93 

42.23 

20.6 

57.08 

38.09 

20.6 

18.68 

9.59 

20.7 

7.95 

58.40 

20.7 

14.03 

16i4 

21.5 

22.02 

42.62 

21.6 

57.55 

38.48 

21.6 

18.81 

9.83 

21.7 

8.25 

58.59 

21.7 

14.35 

16.9i 

22.5 

22.10 

43.01 

22.6 

57.96 

38.85 

22.6 

18.95 

10.09 

22.7 

8.63 

58.79 

22.7 

14.64 

16.»5 

23.5 

22.15 

43.38 

23.6 

58.35 

39.20 

23.6 

19.09 

10.37 

23.7 

8.78 

68.99 

23.7 

14.93 

17.06 

24.5 

22.20 

43.73 

24.6 

58.74 

39.55 

24.6 

19.21 

10.66 

24.7 

9.03 

69.18 

24.7 

16.22 

17.U 

26.5 

22.26 

44.08 

25.5 

59.14 

39.88 

25.6 

19.32 

10.97 

25.7 

9.29 

69.36 

26.7 

15.49 

17.1S 

26.5 

22.35 

44.42 

26.5 

59.58 

40.19 

26.6 

19.42 

11.30 

26.7 

9.64 

69.50 

26.7 

15.77 

17.23 

27.5 

22.42 

44.77 

27.5 

60.04 

40.52 

27.6 

19.51 

11.63 

27.7 

9.81 

69.66 

27.7 

16.05 

17i6 

28.5 

22.52 

45.11 

28.5 

60.58 

40.84 

28.6 

19.67 

11.96 

28.7 

10.08 

69.82 

28.7 

16.34 

I7i: 

29.5 

22.64 

45.48 

29.5 

61.14 

41.21 

29.6 

19.61 

12.29 

29.7 

10.37 

69.97 

29.7 

16.66 

17i8 

30.5 

22.75 

45.86 

80.5 

61.72 

41.58 

30.5 

19.66 

12.69 

30.6 

10.68 

60.15 

30.7 

16.97 

17.32 

31.5 

22.85 

46J26 

31.5 

62.27 

41.97 

31.5 

19.69 

12.88 

31.6 

11.00 

60.35 

31.7 

17.32 

i7.sr 

13.69       +18.66 

50.27      +60.26 

11.91      -1 

1.87 

12*5 

29     +12.26 

11^    +11.» 

0»»    57»»     1«.657 

Ih   29»  44-.254 

Ih    42m 

6-.102 

^ 

9»  44- .952 

^  3*»  54'.«H 

+86*» 

48'    2 

'5  ".87  1 

■\-^'' 

51'    2 

5".03  1 

-85*» 

11'   a 

»"^ 

+85^ 

20' 

1".04  1 

+«6*> 

9'  23 

V'Sfi 

APPARENT  PLACES  OF  STABS,  1916, 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


SlO.XenMe. 

CMenin. 

51  H.  Cephei. 

25  H.  Camelop. 

7G 

\,  Ootantls. 

Mag.  6.2 

Mag.  5.6 

Mag.  6.3 

Mag.  5.1 

. 

Mag.  6.4 

Wah. 

B%ht 

SiOB. 

I>eell- 

WbOl 
Umn 
Time. 

Right 

A8O011- 

skm. 

Deell- 
natJon. 

Waeih. 
Mean 
Time. 

Riglit 
Ascen- 
sion. 

Deeli- 
nation. 

WaeOi. 
Mean 
Time. 

R^t 

Amnn- 

sfam. 

Deell- 
natJon. 

Wash. 
Mean 
Time. 

Rl^t 

Asooi- 

sion. 

Denlt- 
natfao. 

1 

h  m 

•    / 

h  m 

•     / 

h  m 

•    / 

h  m 

•     / 

h  m 

•    / 

1  Sept. 

546 

-84  49 

Bept. 

646 

-80  43 

Sept. 

7    1 

+8710 

Sept. 

7  13 

+82  34 

Sept. 

716 

-8653 
It 

1    ^^ 

10.51 

23.76 

0.8 

53.79 

16.88 

0.9 

49.13 

44.84 

0.9 

36.30 

21.55 

0.9 

3.16 

47.63 

1    1.8 

10.72 

23.71 

1.8 

53.91 

16.76 

1.8 

49.64 

44.61 

1.9 

36.45 

21.30 

1.9 

3.48 

47.49 

I    ^^ 

10.02 

23.66 

2.8 

54.02 

16.61 

2.8 

49.99 

44.37 

2.9 

36.63 

21.07 

2.9 

3.78 

47.33 

1    ^ 

11.15 

23.61 

3.8 

54.13 

16.60 

3.8 

60.46 

44.14 

3.8 

36.80 

20.81 

3.9 

4.06 

47.19 

1   ^ 

11.34 

23.52 

4.8 

54.23 

16.38 

4.8 

50.98 

43.90 

4.8 

36.99 

20.57 

4.8 

4.33 

47.04 

1   ^ 

11.54 

23.45 

5.8 

54.33 

16.23 

5.8 

61.61 

43.71 

5.8 

37.20 

20.37 

5.8 

4.58 

46.87 

18 

11.73 

23.35 

6.8 

54.44 

16.07 

6.8 

62.05 

43.53 

6.8 

37.41 

20.16 

6.8 

4.83 

46.69 

7J 

11.94 

23.25 

7.8 

54.54 

15.88 

7.8 

62.58 

43.39 

7.8 

37.61 

20.02 

7.8 

5.10 

46.46 

-^      &8 

12.17 

23.13 

8.8 

54.66 

16.70 

8.8 

63.09 

43.26 

8.8 

37.81 

19.87 

8.8 

5.38 

46.25 

-^     M 

12.40 

23.03 

9.8 

54.78 

16.61 

9.8 

63.57 

43.14 

9.8 

38.00 

19.75 

9.8 

5.70 

46.04 

*    1$JB 

12.65 

22.95 

10.8 

54.91 

16.36 

10.8 

54.01 

43.02 

10.8 

38.15 

19.61 

10.8 

6.03 

45.84 

UJ 

12.90 

22.89 

11.8 

56.03 

16.22 

11.8 

54.44 

42.88 

11.8 

38.31 

19.44 

11.8 

6.39 

45.65 

J  12.8 

13.15 

22.86 

12.8 

65.17 

16.09 

12.8 

54.86 

42.71 

12.8 

38.46 

19.27 

12.8 

6.78 

45.52 

|]3.8 

13.38 

22.86 

13.8 

65.31 

16.02 

13.8 

56.29 

42.64 

13.8 

38.64 

19.09 

13.8 

7.15 

45.39 

1  i4.S 

13.64 

22.87 

14.8 

65.43 

14.96 

14.8 

55.75 

42.36 

14.8 

38.81 

18.90 

14.8 

7.54 

45.29 

1    15.8 

13.86 

22.90 

15.8 

65.67 

14.90 

15.8 

56.25 

42.17 

15.8 

39.00 

18.70 

15.8 

7.90 

45.19 

16.8 

14.08 

22.92 

16.8 

65.71 

14.85 

16.8 

56.76 

41.98 

16.8 

39.18 

18.50 

16.8 

8.24 

45.09 

17.8 

14.30 

22.93 

17.8 

66.81 

14.80 

17.8 

67.29 

41.82 

17.8 

39.39 

18.30 

17.8 

8.57 

45.00 

18.7 

14.62 

22.93 

18.8 

66.93 

14.71 

18.8 

67.84 

41.68 

18.8 

39.60 

18.15 

18.8 

8.89 

44.89 

».7 

14.73 

22.93 

19.8 

66.06 

14.64 

19.8 

68.40 

41.65 

19.8 

39.83 

18.00 

19.8 

9.22 

44.78 

».7 

14.95 

22.91 

20.8  i  56.18 

14.56 

20.8 

68.94 

41.45 

20.8 

40.02 

17.89 

20.8 

9.55 

44.65 

n.7 

15.18 

22.90 

21.8 

66.30 

14.44 

21.8 

69.47 

41.38 

21.8 

40.23 

17.79 

21.8 

9.88 

44.51 

22.7 

15.42 

22.88 

22.8 

66.43 

14.35 

22.8 

59.99 

41.30 

22.8 

40.43 

17.69 

22.8 

10.26 

44.38 

23.7 

15.67 

22.87 

23.8 

56.67 

14.26 

23.8 

60.48 

41.24 

23.8 

40.62 

17.60 

23.8 

10.62 

44.23 

24.7 

15.91 

22.88 

24.8 

66.70 

14.17 

24.8 

60.97 

41.17 

24.8 

40.80 

17.52 

24.8 

11.00 

44.10 

25.7 

16.17 

22.92 

25.8 

56.84 

14.11 

25.8 

61.43 

41.09 

25.8 

40.98 

17.44 

25.8 

11.42 

44.01 

26.7 

16.44 

22.97 

26.8 

66.99 

14.08 

26.8 

61.89 

41.00 

26.8 

41.16 

17.31 

26.8 

11.84 

43.96 

27.7 

16.68 

23.04 

27.8 

67.13 

14.07 

27.8 

62.35 

40.89 

27.8 

41.32 

17.19 

27.8 

12.26 

43.91 

28.7 

16.92 

23.14 

28.8 

67.28 

14.09 

28.8 

62.82 

40.78 

28.8 

41.50 

17.06 

28.8 

12.68 

43.87 

29.7 

17.15 

23.27 

29.8 

67.42 

14.13 

29.8 

63.33 

40.65 

29.8 

41.69 

16.92 

29.8 

13.09 

43.85 

30.7 

17.37 

23.38 

30.8 

67.66 

14.16 

30.8 

63.86 

40.53 

30.8 

41.89 

16.77 

30.8 

13.47 

43.86 

31.7 

17.58 

23.49 

31.8 

67.68 

14.21 

31.8 

64.43  j  40.41 

31.8 

42.11 

16.63 

31.8 

13.84 

43.87 

11.08       -11.04 

6.20       -6.12 

20.31      +20.29 

7.73        +7.67 

18.^ 

17     -18.44 

5^   46^  26-.439 

6»»  47»     3-.489 

7*^     1»  34-. 861 

V   13"»  29'. 477 

7h 

16»  40-.655 

-84** 

49'    4 

i8".17  1 

-80^ 

43'    3 

4".16  1 

+87** 

11' 

0".ll  1 

+82« 

34'    3 

6".50  1 

-86° 

54'     ( 

[)".14 

79790^—1916 19 
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APPARENT  PLACES  OF  STARS,  1916. 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


1  H.  Dmoonis. 

C  Chamideoiitla. 

SDH.  OiBttlei. 

Mag.  7.0 

Ma^.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5,3 

Wtsh. 
Mean 
Time. 

Asoen:- 
sJon. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Ajoei^ 

sloo. 

Deeli- 
nation. 

Wash. 
Mean 
Time. 

Aaoen- 
sion. 

Deeli- 
nation. 

Waah. 
Mean 
Time. 

Right 

Ajoeup 

sioo. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

R%bt 
irioo. 

DhS- 

h  m 

•    t 

h  m 

•     / 

h  m 

o        / 

h  m 

•        9 

h  m 

•   1 

Sept. 

815 

+88  52 

Sept. 

9   8 

-8519 
It 

Sept. 

925 

+8141 
If 

Sept. 

936 

-80  33 

II 

Sept. 

10  20 

-(«§« 
#< 

0.9 

1.68 

54.09 

0.9 

40.72 

46.94 

0.9 

s 
14.76 

40.69 

0.9 

s 
13.34 

58.29 

0.9 

56.61 

56.68 

1.9 

2.40 

58.77 

1.9 

40.85 

46.68 

1.9 

14.82 

40.33 

1.9 

13.39 

58.01 

1.9 

56.62 

56.3» 

2.9 

3.18 

53.44 

2.9 

40.95 

46.44 

2.9 

14.87 

39.95 

2.9 

13.44 

57.75 

2,9 

56.64 

55.91 

8.9 

4.06 

53.12 

3.9 

41.07 

46.19 

3.9 

14.96 

39.56 

3.9 

13.49 

57.50 

3.9 

56.68 

55i» 

4.9 

5.03 

52.79 

4.9 

41.18 

45.96 

4.9 

15.04 

39,17 

4.9 

13.54 

57.26 

4.9 

56.73 

55.01 

5.9 

6.09 

52.47 

5.9 

41.27 

45.71 

5.9 

15.14 

38.81 

5.9 

13.58 

56.99 

5.9 

56.81 

54.r 

6.9 

7.19 

52.19 

6.9 

41.35 

45.44 

6.9 

15.26 

38.46 

6.9 

13.61 

56.72 

6.9 

56,89 

54i8 

7.9 

8.29 

51.95 

7.9 

41.43 

45.18 

7.9 

15.37 

38.12 

7.9 

13.65 

56.45 

7.9 

56.97 

53ie 

8.9 

9.36 

51.71 

8.9 

41.51 

44.87 

8.9 

15.49 

37.80 

8.9 

13.68 

56.14 

8.9 

57.06 

53.W 

9.9 

10.36 

51.48 

9.9 

41.61 

44.55 

9.9 

15.59 

37.52 

9.9 

13.71 

55.83 

9.9 

57.12 

53i? 

10.9 

11.28 

51.25 

10.9 

41.74 

44.23 

10.9 

15.68 

37.23 

10.9 

13.76 

55.50 

10.9 

57.19 

52  f« 

11.9 

12.15 

51.02 

11.9 

41.89 

43.95 

11.9 

15.76 

36.93 

11.9 

13.82 

55.19 

11.9 

57.25 

o2i4 

12.9 

12.99 

60.77 

12.9 

42.06 

43.67 

12.9 

15.82 

36.62 

12.9 

13.89 

54.88 

12.9 

57.29 

52il 

13.9 

13.83 

50.51 

13.9 

42.23 

43.43 

13.9 

15.91 

36.30 

13.9 

13.97 

54.61 

13.9 

57,33 

51i4 

14.9 

14.72 

50.23 

14.9 

42.42 

43.21 

14.9 

15.99 

35.96 

14.9 

14.05 

54.37 

14.9 

57.37 

51.4: 

15.9 

15.68 

49.94 

15.9 

42.59 

42.99 

15.9 

16.07 

35.33 

15.9 

14.14 

54.14 

15.9 

57.42 

51.W 

16.9 

16.69 

49.65 

16.9 

42.77 

42.79 

16.9 

16.18 

35.25 

16.9 

14.22 

53.90 

16,9 

57.50 

56.n 

17.9 

17.80 

49.37 

17.9 

42.92 

42.58 

17.9 

16.28 

34.89 

17.9 

14.28 

53.67 

17.9 

57.58 

5»Ji 

18.9 

18.94 

49.13 

18.9 

43.08 

42.35 

18.9 

16.41 

34.55 

18.9 

14.35 

53.44 

18,9 

57.67 

49.12 

19.8 

20.11 

48.88 

19,9 

43.22 

42.15 

19.9 

16.54 

34.23 

19.9 

14.42 

53.20 

19.9 

57.77 

49.5& 

20.8 

21.28 

48.66 

20.9 

43.38 

41.92 

20.9 

16.68 

33.93 

20.9 

14.48 

52.95 

20.9 

57.88    49.1§ 

21.8 

22.46 

48.46 

21.9 

43.52 

41.67 

21.9 

16.80 

33.64 

21.9 

14.55 

52.68 

21.9 

57.98    48>4 

22.8 

23.61 

48.27 

22.9 

43.69 

41.40 

22.9 

16.93 

33.35 

22.9 

14.62 

52.41 

22.9 

58.09   4il51 

23.8 

24.73 

48.08 

23.9 

43.87 

41.15 

23.9 

17.04 

33.08 

23.9 

14.70 

52.13 

23.9 

58.20    4*,IS 

1 

24.8 

25.81 

47.92 

24.9 

44.04 

40.91 

24.9 

17.15 

32.82 

24.9 

14.78 

51.87 

24.9 

58.29 

47.88 

25.8 

26.83 

47.73 

25.9 

44.24 

40.63 

25.9 

17.26 

32.56 

25.9 

14.87 

51.61 

25,9 

58,38 

47.5< 

26.8 

27.82 

47.62 

26.9 

44.46 

40.42 

26.9 

17.36 

32.29 

26.9 

14.96 

51.36 

26.9 

58.47 

47.24 

27.8 

28.81 

47.33 

27.9 

44.69 

40.23 

27.9 

17.47 

32.00 

27.9 

15.06 

51.11 

27.9 

58.54 

46il 

28.8 

29.83 

47.11 

28.9 

44.92 

40.03 

28.9 

17.57 

31.70 

28.9 

15.17 

50.89 

28.9 

58.61 

46.ae 

29.8 

30.88 

46.88 

29.9 

45.16 

39.89 

29.9 

17.68 

31.38 

29.9 

15.28 

50.71 

29.9 

58.70 

46.19 

30.8 

32.02 

46.65 

30.9 

45.39 

39.74 

30.9 

17.81 

31.06 

30.9 

15.40 

50.52 

30.9 

58.79 

45.*1 

31.8 

33.25 

46.42 

31.9 

45.61 

39.59 

31.9 

17.94 

30.74 

31.9 

15.51 

50.37 

81.9 

58.90 

45.42 

51.19       +51.18 

12.28     -12.24 

6.92       +6.85 

6.10       -6.02 

8.18     +< 

M2 

8^    14«   48\311 

9*'     9«     6-.085 

9h  25»  12- .930 

^  38"  24-.003 

10»»  20"  67«.25$ 

+88*» 

53'     ] 

1".43  1 

-85** 

19'    A 

t2".77  1 

+81^ 

41'    6 

»7".18  1 

-80*» 

33'    6 

0".61  1 

+82*> 

59'   li 

r'i7 

APPARENT  PLACES  OF  STARS,  1916, 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


i/Oetentls. 

Bndley  1672. 

I  Ootuitig. 

88  H.  Camelop.  uq. 

/rootantis. 

lltg.6.3 

Mag.  6.3 

Mag.  6.4 

Mag.  5.3 

Mag.  6.6 

Wah. 

R^t 
stao. 

D«cU- 

Wash. 
Mean 

Riglit 
AsoeU" 

Decli- 
nation. 

Waeih. 
Moan 
Time. 

Rii^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ril^t 
Ascen- 
sion. 

Decli- 
nation. 

Waeih. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

DecU- 
nation. 

TIM. 

Time.    sion. 

h  m 

•     / 

h  m 

o         / 

h  m 

•     / 

h  m 

o        / 

h  m 

o      # 

Sept. 

10  59 

-84  8 

if 

Sept. 

1213 

+88  9 

Sept. 

12  45 

-84  40 

Sept. 

12  48 

+83  51 

It 

Sept. 

13  26 

-8521 

IX^ 

40.08 

60.78 

1.1 

s 
62.66 

44.85 

1.1 

s 
52.47 

32.82 

1.1 

s 
23.50    61.48 

1.1 

s 
69.74  !  56.22 

1.0 

40.09 

60.49 

2.1 

62.30 

44.50 

2.1 

52.35    32.55  1 

2.1 

23.37    61.17 

2.1 

59.59 

55.97 

10 

40.10 

60.19 

3.1 

61.96 

44.13 

3.1 

52.31 

32.31 

3.1 

23.23  1  60.85 

3.1 

69.46 

55.73 

4.0 

40.11 

49.93 

4.1 

61.64 

43.75 

4.1 

52.24 

32.07 

4.1 

23.11 

60.49 

4.1 

69.35 

56.64 

5.0 

40.11 

49.67 

6.1 

61.38 

43.33 

5.1 

52.16 

31.85 

5.1 

23.01 

60.11 

5.1 

59.23 

55.33 

5.9 

40.10 

49.41 

6.1 

61.16 

42.92 

6.1 

52.07 

31.63 

6.1 

22.91 

59.71 

6.1 

59.09 

56.15 

6.9 

40.09 

49.16 

7.0 

61.01 

42.48 

7.1 

51.97 

31.41 

7.1 

22.84 

59.30 

7.1 

58.94 

54.95 

7.9 

40.06 

48.86 

8.0 

60.91 

42.11 

8.1 

51.85 

31.17 

8.1 

22.78 

58.92 

8.1 

58.76 

54.77 

8.9 

40.03 

48.66 

9.0 

60.82 

41.74 

9.1 

51.72 

30.91 

9.1 

22.72 

58.57 

9.1 

58.59 

54.54 

9.9 

40.02 

48.22 

10.0 

60.72 

41.36 

10.1 

51.60 

30.62 

10.1 

22.67 

58.22 

10.1 

58.40 

54.30 

10.9 

40.02 

47.87 

11.0 

60.60 

41.04 

11. 1 

51.50 

30.29 

11.1 

22.59 

57.89 

11.1 

58.25 

54.01 

11.9 

40.03 

47.63 

12.0 

60.43 

40.70 

12.1 

51.40 

29.98 

12.1 

22.51 

57.58 

12.1 

58.08 

53.74 

12.9 

40.07 

47.19 

13.0 

60.23 

40.37 

13.1 

51.34 

29.65 

13.1 

22.42 

57.28 

13.1 

57.95 

53.43 

13.9 

40.12 

46.86 

14.0 

60.00 

40.01 

14.1 

51.29 

29.33 

14.1 

22.33 

56.95 

14.1 

57.85 

53.14 

14.9 

40.18 

46.67 

15.0 

59.77 

39.64 

15.0 

51.25 

29.04 

15.1 

22.22 

56.59 

15.1 

57.77 

52.84 

16.9 

40.24 

46.28 

16.0 

59.55 

39.24 

16.0 

51.21 

28.75 

16.0 

22.13 

56.23 

16.1 

57.69 

52.66 

18.9 

40.31 

46.00 

17.0 

69.36 

38.83 

17.0 

51.19 

28.47 

17.0 

22.04 

55.83 

17.1 

57.62 

52.29 

17.9 

40.36 

46.73 

18.0 

59.22 

38.41 

18.0 

51.15 

28.21 

18.0 

21.97 

55.46 

18.1 

57.54 

52.06 

18.9 

40.40 

46.46 

19.0 

59.12 

38.00 

19.0 

51.11 

27.94 

19.0  '  21.91 

55.04 

ID.l 

57.45 

51.80 

19.9 

40.44 

46.19 

20.0 

59.06 

37.59 

20.0 

51.06 

27.68 

20.0  1  21.86 

54.63 

20.1 

57.36 

51.56 

2D.9 

40.48 

44.90 

21.0 

59.05 

37.18 

21.0 

51.01 

27.40 

21.0 

21.83 

54.24 

21.1 

57.25 

51.30 

21.9 

40.52 

44.59 

22.0 

59.05 

36.79 

22.0 

50.95 

27.11 

22.0 

21.79 

53.86 

22.1 

57.14 

51.03 

22.9 

40.56 

44.28 

23.0 

59.08 

36.41 

23.0 

50.89 

26.80 

23.0 

21.76 

53.47 

23.1 

57.01 

50.74 

23.9 

40.60 

43.97 

24.0 

59.09 

36.04 

24.0 

50.83 

26.47 

24.0 

21.74 

53.12 

24.1 

56.90 

50.46 

24.9 

40.65 

43.66 

24.9 

59.10 

35.66 

25.0 

50.77 

26.15 

25.0  '  21.71 

52.76 

25.1 

56.80 

50.12 

25.9 

40.72 

43.31 

26.9 

59.10 

35.31 

26.0 

50.73 

25.81 

26.0  :  21.68 

52.43 

26.0 

56.70 

49.79 

26.9 

40.80 

42.98 

26.9 

59.07 

34.97 

27.0 

50.71 

25.45 

27.0 

21.63 

52.09 

27.0 

56.62 

49.47 

27.9 

40.90 

42.69 

27.9 

58.98 

34.62 

28.0 

50.71 

25.11 

28.0 

21.59 

51.73 

28.0 

56.57 

49.13 

28.9 

41.02 

42.40 

28.9 

58.90 

34.25 

29.0 

50.72 

24.77 

29.0 

21.52 

61.37 

29.0 

56.54 

48.80 

29.9  41.14 

42.11 

29.9 

58.81 

33.87 

30.0 

50.76 

24.45 

30.0 

21.46 

51.00 

30.0 

56.54 

48.49 

».9   41.26 

41.86 

30.9 

58.75 

33.46 

31.0 

50.80 

24.15 

31.0 

21.42 

50.69 

31.0 

56.63 

48.19 

ai.9   41.36 

41.64 

31.9 

58.72 

33.05 

32.0 

50.83 

23.88 

32.0 

21.37 

50.16 

32.0 

56.53 

47.91 

9.61          -9.75 

31.16     +31.15 

10.77      -10.73 

9.36        4 

9.30 

12.37     -1 

2.33 

10*    6d"    W.642 

X2h   i4«  28-.053 

12»»  46«     1M83 

12»»   48«  29". 976 

13»»  27»    5-.514 

64* 

8'     3 

1".24 

+88*» 

9'    I 

>6".03 

-84*> 

40' 

2".72 

+83^ 

52'    1 

0".05 

-85*» 

21'    2 

3  ".59 
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APPAKENT  PLACES  OF  STARS,  1916. 

CmCUMPOLAE  STAKS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  Octantis. 

Gioomtuidce  8288. 

€  Vnm  MlBoria. 

60  O.  Apodit. 

Mag.  4.1 

Mag.  7.2 

Mag.  5.7 

Mag.  4.4 

Mag.  5.9 

Wash. 
Mean 
Time. 

Right 

Asoaa- 

skm. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

R10it 

Aaoen- 

sioQ. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

slaa. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

.sion. 

Deoli- 
nstion. 

Wash. 
Mean 
Time. 

Ri^t 

Aaoeo- 

sion. 

natioiu 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

Sept. 

1413 

-8317 

Sept. 

15    3 

+87  33 

Sept. 

15  23 

-8411 

Sept. 

16  64 

+8210 

Sept. 

1716 

-8047 

ft 

1.1 

19.36 

37.98 

1.2 

35.74 

25.47 

1.2 

50.85 

51.14 

1.3 

27.24 

48.16 

1.3 

55.88 

28.21 

2.1 

19.24 

37.78 

2.2 

35.18 

25.33 

2.2 

50.68 

51.01 

2.3 

27.06 

48.21 

2.3 

55.77 

28^ 

8.1 

19.14 

37.58 

3.2 

34.60 

25.18 

3.2 

60.53 

50.88 

3.3 

26.87 

48.23 

3.3 

55.66 

28.22 

4.1 

19.04 

37.40 

4.2 

34.02 

25.00 

4.2 

60.38 

50.77 

4.3 

26.67 

48.26 

4.3 

55.56 

28.24 

6.1 

18.94 

37.23 

5.2 

33.45 

24.76 

5.2 

50.24 

50.68 

5.2 

26.48 

48.24 

5.3 

56.47 

1^.28 

6.1 

18.82 

37.08 

6.2 

32.90 

24.52 

6.2 

50.09 

50.61 

6.2 

26.28 

48.21 

6.3 

56.39 

28.32 

7.1 

18.70 

36.94 

7.2 

32.39 

24.26 

7.2 

49.92 

50.54 

7.2 

26.09 

48.16 

7.3 

55.29 

28.89 

8.1 

18.67 

36.79 

8.2 

31.91 

24.01 

8.2 

49.74 

50.46 

8.2 

25.91 

48.07 

8.3 

55.17 

28.4i 

9.1 

18.42 

36.61 

9.2 

31.47 

23.78 

9.2 

49.54 

50.37 

9.2 

25.73 

47.99 

9.3 

56.05 

28.61 

10.1 

18.28 

36.41 

10.2 

31.04 

23.56 

10.2 

49.34 

50.26 

10.2 

25.56 

47.91 

10.2 

64.92 

28.53 

11.1 

18.13 

36.19 

11.2 

30.60 

23.33 

11.2 

49.14 

50.12 

11.2 

25.39 

47.86 

11.2 

64.78 

28.57 

12.1 

18.00 

35.93 

12.2 

30.15 

23.12 

12.2 

48.93 

49.95 

12.2 

25.22 

47.83 

12.2 

64.62 

28.56 

13.1 

17.88 

35.67 

13.2 

29.68 

22.95 

13.2 

48.75 

49.76 

13.2 

25.05 

47.80 

13.2 

64.48 

28.50 

14.1 

17.77 

35.40 

14.1 

29.18 

22.77 

14.2 

48.59 

49.55 

14.2 

24.87 

47.79 

14.2 

64.35 

28.45 

16.1 

17.68 

35.14 

16.1 

28.66 

22.56 

15.2 

48.44 

49.36 

15.2 

24.69 

47.78 

16.2 

54.24 

28.40 

16.1 

17.60 

34.89 

16.1 

28.13 

22.34 

16.2 

48.30 

49.16 

16.2 

24.50 

47.75 

16.2 

64.13 

28.88 

17.1 

17.62 

34.68 

17.1 

27.60 

22.11 

17.2 

48.16 

48.98 

17.2 

24.31 

47.70 

17.2 

64.03 

28.27 

18.1 

17.44 

34.44 

18.1 

27.10 

21.86 

18.2 

48.03 

48.82 

18.2 

24.12 

47.62 

18.2 

63.93 

28.22 

19.1 

17.36 

34.22 

19.1 

26.61 

21.57 

19.1 

47.90 

48.66 

19.2 

23.93 

47.54 

19.2 

53.82 

28.18 

20.1 

17.26 

34.00 

20.1 

26.16 

21.30 

20.1 

47.75 

48.51 

20.2 

23.74 

47.42 

20.2 

53.71 

28  J5 

21.1 

17.17 

33.77 

21.1 

25.72 

21.01 

21.1 

47.59 

48.35 

21.2 

23.56 

47.30 

21.2 

53.59 

28.13 

22.1 

17.06 

33.55 

22.1 

25.32 

20.72 

22.1 

47.42 

48.18 

22.2 

23.38 

47.17 

22.2 

63.47 

28.10 

23.1 

16.95 

33.29 

23.1 

24.93 

20.42 

23.1 

47.25 

48.01 

23.2 

23.22 

47.02 

23.2 

53.35 

28.07 

24.1 

16.84 

33.02 

24.1 

24.55 

20.15 

24.1 

47.07 

47.81 

24.2 

23.06 

46.90 

24.2 

53.21 

28.08 

26.1 

16.73 

32.75 

25.1 

24.18 

19.88 

25.1 

46.90 

47.61 

25.2 

22.89 

46.78 

?5.2 

53.08 

27.96 

26.1 

16.63 

32.46 

26.1 

23.80 

19.63 

26.1 

46.73 

47.37 

26.2 

22.73 

46.67 

26.2 

52.93 

27.87 

27.1 

16.54 

32.14 

27.1 

23.40 

19.38 

27.1 

46.58 

47.13 

27.2 

22.57 

46.57 

27.2 

62.79 

27.77 

28.1 

16.47 

31.83 

28.1 

22.99 

19.14 

28.1 

46.43 

46.88 

28.2 

22.40 

48.48 

28.2 

52.66 

27.64 

29.1 

16.41 

31.52 

29.1 

22.56 

18.89 

29.1 

46.30 

46.61 

29.2 

22.22 

46.40 

29.2 

52.54 

27.49 

80.1 

16.36 

31.22 

30.1 

22.10 

18.64 

30.1 

46.19 

46.36 

30.2 

22.04 

46.30 

30.2 

52.43 

27.84 

81.1 

16.33 

30.94 

31.1 

21.64 

18.35 

31.1 

46.10 

46.11 

31.2 

21.86 

46.20 

31.2 

52.34 

27.21 

32.1 

16.30 

30.68 

32.1 

21.19 

18.04 

32.1 

46.01 

45.87 

32.2 

1 

21.67 

46.06 

32.2 

52.25 

27.07 

8.56        -8.50 

23.45     +23.43 

a.Oo           — jJ.o4 

7.35       +7.28 

6.25       -6.17 

14»»    13«    18-.531 

16^     4"     0-.607 

l^  23«  43-.237 

1&'  54»  31-.741 

17'>  15»  43-. 780 

-83^ 

17' 

4".27  1 

+87^ 

33'    2 

4".43  1 

-84*> 

11'    1 

7".84  1 

+82^ 

10'    a 

8".40  1 

-80^ 

47'     1 

r'.69 
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CIRCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  Vnc  Xinozls. 

X  Octentts. 

A.  Vnm  Minoils. 

76  I>Ift001ll8. 

Mair.4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

irmb, 
Time. 

.    Rl^t 
t   Afloen- 

sioo. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

RlRht 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

A5ioen- 

sion. 

DecU- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

RI0it 
Ascen- 
sion. 

DeoU- 
nation. 

1 

j    h  m 

•     / 

h  m 

•    1 

h  m 

h  m 

•     / 

h  m 

•     / 

Sept.  17  58 

+86  37 

Sept. 

18    6 

-87  40 

Sept. 

19   2 

+89  1 

Sept. 

19  28 

-8913 
ft 

Sept. 

20  48 

+8213 

U 

09.84 

4.53 

1.3 

24.10 

13.45 

1.3 

81.93 

12.67 

1.4 

54.74 

46.46 

1.4 

47.51 

35.27 

2.3 

69.43 

4.68 

2.3 

23.05 

13.63 

2.3 

80.75 

12.90 

2.4 

53.58 

46.63 

2.4 

47.44 

35.63 

3.3 1  e9.01 

4.83 

3.3 

23.22 

13.60 

3.3 

79.45 

13.14 

3.4 

52.49 

46.79 

3.4 

47.35 

36.00 

4.3 

68.56 

4.97 

4.3 

22.83 

13.67 

4.3 

78.08 

13.36 

4.4 

51.49 

46.05 

4.4 

47.25 

36.38 

5.3 

68.10 

5.06 

5.3 

22.45 

13.76 

5.3 

76.64 

13.58 

6.4 

50.67 

47.12 

5.4 

47.14 

36.74 

9.3 

67.64 

5.12 

6.3 

22.08 

13.87 

6.3 

75.13 

13.77 

6.4 

49.69 

47.31 

6.4 

47.02 

37.08 

7.3 

67.18 

5.18 

7.3 

21.68 

14.00 

7.3 

73.64 

13.93 

7.3 

48.76 

47.52 

7.4 

46.90 

37.40 

8.3 

66.74 

5.22 

8.3 

21.25 

14.14 

8.3 

72.18 

14.08 

8.3 

47.77 

47.73 

8.4 

46.79 

37.69 

9.3 

66.32 

5.24 

9.3 

20.79 

14.27 

9.3 

70.79 

14.22 

9.3 

46.65 

47.96 

9.4 

46.66 

37.97 

10.3 

65.91 

5.27 

10.3 

20.28 

14.38 

10.3 

69.47 

14.36 

10.3 

45.41 

48.18 

10.4 

46.55 

38.23 

11.3 

65.53 

5.31 

11.3 

19.74 

14.47 

11.3 

68.22 

14.50 

11.3 

44.01 

48.38 

11.4 

46.44 

38.50 

12.3 

65.14 

5.37 

12.3 

19.18 

14.54 

12.3 

67.00 

14.66 

12.3 

42.57 

48.55 

12.4 

46.34 

38.78 

13.3 

64.75 

5.46 

13.3 

18.63 

14.58 

13.3 

65.78 

14.84 

13.3 

41.06 

48.72 

13.4 

46.23 

39.08 

14.3 

64.34 

5.55 

14.3 

18.10 

14.60 

14.3 

64.51 

15.02 

14.3 

39.60 

48.84 

14.4 

46.13 

39.39 

15.3 

63.91 

bM 

15.3 

17.61 

14.61 

15.3 

63.18 

15.20 

15.3 

38.19 

48.95 

15.4 

46.03 

39.72 

1«.3 

63.48 

5.71 

16.3 

17.14 

14.61 

16.3 

61.78 

15.38 

16.3 

36.86 

49.07 

16.4 

45.92 

40.05 

17.3 

63.01 

5.77 

17.3 

16.68 

14.62 

17.3 

60.31 

15.55 

17.3 

35.59 

49.17 

17.4 

45.80 

40.36 

18.3 

62.55 

5.83 

18.3 

16.24 

14.63 

18.3 

58.80 

15.70 

18.3 

34.35 

49.28 

18.4 

45.66 

40.66 

19.3 

62.09 

5.85 

19.3 

15.80 

14.65 

19.3 

57.25 

15.83 

19.3 

33.13 

49.41 

19.4 

45.53 

40.95 

20.2 

61.62 

5.86 

20.3 

15.35 

14.68 

20.3 

55.71 

15.96 

20.3 

31.89 

49.55 

20.4 

45.39 

41.23 

21.2 

61.18 

5.84 

21.3 

14.87 

14.73 

21.3 

54.19 

16.05 

21.3 

30.61 

49.68 

21.4 

45.25 

41.48 

Z2J2 

60.75 

5.81 

22.2 

14.38 

14.77 

22.3 

52.70 

16.14 

22.3 

29.28 

49.82 

22.4 

45.10 

41.71 

23.2 

60.32 

5.77 

23.2 

13.87 

14.81 

23.3 

51.25 

16.22 

23.3 

27.86 

49.97 

23.4 

44.95 

41.93 

24J2 

50.91 

5.74 

24.2 

13.32 

14.84 

24.3 

49.85 

16.29 

24.3 

26.35 

50.11 

24.4 

44.82 

42.15 

25.2 

59.51 

5.70 

25.2 

12.77 

14.86 

25.3 

48.49 

16.36 

25.3 

24.78 

50.25 

25.4 

44.68 

42.37 

26.2 

59.12 

5.70 

26.2 

12.20 

14.84 

26.3 

47.16 

16.44 

26.3 

23.14 

50.34 

26.4 

44.54 

42.60 

27.2 

58.73 

5.68 

27.2 

11.62 

14.81 

27.3 

45.84 

16.53 

27.3 

21.45 

50.42 

27.4 

44.42 

42.83 

28.2 

58.32 

5.69 

28.2 

11.06 

14.75 

28.3 

44.50 

16.63 

28.3 

19.78 

50.49 

28.3 

44.29 

43.09 

29.2   57.89 

5.72 

29.2 

10.54 

11.66 

29.3 

43.11 

16.74 

29.3 

18.15 

50.53 

29.3 

44.17 

43.36 

30.2   57.45 

5.73 

30.2 

10.06 

14.58 

30.3 

41.65 

16.86 

30.3 

16.59 

50.55 

30.3 

44.03 

43.64 

31.2   57.00 

5.73 

31.2 

9.61 

14.50 

31.3 

40.10 

16.97 

31.3 

15.14 

50.56 

31.3 

43.90 

43.93 

32.2 1 56.52 

5.73 

32.2 

9.18 

14.44 

32.3 

38.48 

17.07 

32.3 

13.81 

50.59 

32.3 

43.75 

44.21 

W.95       +1 

6.92 

24.60     -24.58 

58.52     +58.51 

74.44     -74.43 

7.39       +7.33 

17*    «»■    ^ 

0'.805 

Igh     5»  36M63 

l^     3»  51-.560 

19^  26»     7M89 

20»»  48"  44».660 

'8«*»   . 

36'     5 

l'M9 

-87« 

39'    fi 

»2".21  1 

+89^ 

0'    6 

6".70  1 

-89^ 

13'    3 

5".99  1 

+82<> 

13'    1 

B".38 

294 


APPAEENT  PLACES  OF  STABS,  1916, 


CmCUMPOLAR  STAKS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


V  Octentts. 

P  Ootantis. 

89  H.  Oephei. 

X^Octastls. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

DeeU- 
natlon. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

fikm. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wanh. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

RtBtkt 
Asoen- 

SiOQ. 

Biti*. 

h  m 

•     / 

h  m 

•    / 

h  m 

•    / 

h  m 

•     / 

h  m 

• 

Sept. 

2138 

-83  6 

Sept. 

2216 

-86  23 

Bept. 

22  37 

-8149 

Sept. 

23  28 

+86  50 

Sept. 

23  47 

-822S 

1.5 

31.69 

13.34 

1.5 

32.92 

30.23 

1.5 

49.81 

2.69 

1.5 

0.89 

53.63 

1.6 

27.85 

41i3 

2.5 

31.64 

13.60 

2.5 

32.85 

30.51 

2.5 

49.80 

2.97 

2.5 

1.02 

54.02 

2.5 

27.87 

42.W 

3.5 

31.60 

13.85 

3.5 

32.80 

30.77 

3.5 

49.79 

3.22 

3.5 

1.13 

54.42 

3.5 

27.91 

42.44 

4.4 

31.56 

14.08 

4.5 

32.77 

31.02 

4.5 

49.79 

3.47 

4.5 

1.22 

54.84 

4.5 

27.95 

42.69 

5.4 

31.54 

14.30 

5.5 

32.76 

31.27 

5.5 

49.81 

3.71 

5.5 

1.28 

56.27 

5.5 

28.00 

42.U 

6.4 

31.53 

14.58 

6.5 

32.76 

31.54 

6.5 

49.82 

3.97 

6.5 

1.31 

55.70 

6.6 

28.06 

431" 

7.4 

31.52 

14.84 

7.5 

32.77 

31.84 

7.5 

49.85 

4.24 

7.5 

1.31 

56.12 

7.5 

28.13 

43.C 

8.4 

31.50 

15.13 

8.5 

32.78 

32.15 

8.5 

49.87 

4.53 

8.5 

1.29 

56.51 

8.5 

28.20 

43.:« 

9.4 

31.46 

15.45 

9.5 

32.77 

32.47 

9.5 

49.89 

4.84 

9.5 

1.26 

56.89 

9.6 

28.26 

44.00 

10.4 

31.41 

15.76 

10.5 

32.72 

32.80 

10.5 

49.89 

5.18 

10.5 

1.23 

57.25 

10.6 

28.31 

4U1 

11.4 

31.33 

16.08 

11.5 

32.64 

33.14 

11.5 

49.87 

5.52 

11.5 

1.23 

57.59 

11.6 

28.34 

44.M 

12.4 

31.24 

16.37 

12.5 

32.53 

33.45 

12.5 

49.83 

5.84 

12.5 

1.25 

57.95 

12.5 

28.35 

44.96 

13.4 

31.16 

16.66 

13.4 

32.40 

33.74 

13.5 

49.78 

6.16 

13.5 

1.29 

58.30 

13.6 

28.36 

45  Jl 

14.4 

31.06 

16.92 

14.4 

32.26 

34.03 

14.5 

49.74 

6.46 

14.5 

1.34 

58.68 

14.6 

28.36 

45.62 

15.4 

30.97 

17.15 

15.4 

32.12 

34.31 

15.5 

49.69 

6.74 

15.5 

1.40 

59.07 

15.5 

28.35 

45.11 

16.4 

30.87 

17.38 

16.4 

31.99 

34.55 

16.5 

49.65 

7.00 

16.5 

1.43 

59.48 

16.5 

28.34 

45.^ 

17.4 

30.79 

17.60 

17.4 

31.88 

34.80 

17.5 

49.62 

7.25 

17.5 

1.44 

59.90 

17.6 

28.34 

46.4S 

18.4 

30.73 

17.83 

18.4 

31.77 

35.06 

18.5 

49.58 

7.51 

18.5 

1.43 

60.31 

18.5 

28.35 

46.75 

19.4 

30.66 

18.07 

19.4 

31.68 

35.33 

19.4 

49.56 

7.77 

19.5 

1.39 

60.74 

19.5 

28.37 

47.03 

20.4 

30.59 

18.32 

20.4 

31.58 

35.59 

20.1 

49.54 

8.04 

20.5 

1.33 

61.14 

20.5 

28.39 

47.31 

21.4 

30.52 

18.59 

21.4 

31.49 

35.87 

21.4 

49.51 

8.33 

21.5 

1.24 

61.51 

21.5 

28.40 

47.61 

22.4 

30.44 

18.86 

22.4 

31.39 

36.16 

22.4 

49.47 

8.63 

22.5 

1.15 

61.90 

22.5 

28.42 

47.91 

23.4 

30.35 

19.13 

23.4 

31.27 

36.46 

23.4 

49.43 

8.94 

23.5 

1.05 

62.28 

23.5 

28.43 

48.23 

24.4 

30.25 

19.40 

24.4 

31.13 

3S.77 

24.4 

49.39 

9.25 

24.5 

0.95 

62.64 

24.6 

28.43 

48.55 

25.4 

30.14 

19.67 

25.4 

30.96 

37.08 

25.4 

49.34 

9.57 

25.5 

0.87 

62.98 

26.5 

28.43 

4S.S? 

26.4 

30.02 

19.95 

26.4 

30.78 

37.38 

26.4 

49.27 

9.88 

26.5 

0.81 

63.34 

26.6 

28.40 

49J3 

27.4 

29.89 

20.21 

27.4 

30.58 

37.67 

27.4 

49.19 

10.18 

27.5 

0.76 

63.70 

27.5 

28.36 

49iT 

28.4 

29.75 

20.44 

28.4 

30.35 

37.95 

28.4 

49.11 

10.46 

28.5 

0.72 

64.07 

28.5 

28.32 

49-91 

29.4 

29.61 

20.64 

29.4 

30.12 

38.19 

29.4 

49.02 

10.72 

29.5 

0.68 

64.43 

29.5 

28.27 

50i3 

30.4 

29.48 

20.83 

30.4 

29.91 

38.41 

30.4 

48.94 

10.96 

30.5 

0.64 

64.82 

30.5 

28.23 

50.51 

31.4 

29.37 

21.00 

31.4 

29.70 

38.61 

31.4 

48.87 

11.19 

31.4 

0.58 

65.24 

31.5 

28.18 

50.:h 

32.4 

29.26 

21.16 

32.4 

29.50 

38.80 

32.4 

48.81 

11.41 

32.4 

0.50 

65.66 

32.5   28.13 

51.W 

8.33         -8.27 

15.89     -15.86 

7.03       - 

6.96 

18.5 

JO     +18.17 

7.64      -7.57 

21»»    38»   10-.026 

22»»   15»  56'.333 

22»»   37»  a 

i2-.703 

23»» 

27»  44'.392 

23'»  47"  12».S13 

-83'* 

6'     2 

t3".31  1 

-86*» 

23'    4 

S".22  1 

-81*» 

49'    2 

!l".ll 

+86** 

50'    a 

•9".03  1 

-82<» 

20'     < 

8".43 
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CmCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48K.Cepbei. 

Mag.  4.5 

ot  Vnm  Minoils. 

{Polaris.) 
Mag.  2.1 

4  G.  Ootentis. 

Mag.  5.6 

Oxoomtuidge  750. 
Mag.  6.7 

Oxoombxidge  944. 

Mag.  6.4 

Wash. 
Mean 
Tfane. 

Right 

AS06O- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ric^t 

Aiiom-* 

nion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rli^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Thne. 

Right 

Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

b  m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

•    / 

h  m 

•    / 

Oct 

0  57 

+85  48 

Mm 

Oct 

131 

+88  51 

Oct 

142 

-8511 

Oct 

410 

+85  20 

Oct 

535 

+85  9 

0.5 

s 
22.75 

WW 

45.86 

0.5 

s 
1.72 

99 

41.58 

0.5 

s 
19.66 

WW 

12.59 

0.6 

s 
10.68 

WW 

0.15 

0.7 

s 
16.97 

WW 

17.32 

1.5 

22.85 

46.26 

1.5 

2.27 

41.97 

1.5 

19.69 

12.88 

1.6 

11.00 

0.35 

1.7 

17.32 

17.37 

2.5 

22.^5 

46.68 

2.5 

2.77 

42.37 

2.5 

19.74 

13.15 

2.6 

11.32 

0.56 

2.7 

17.67 

17.45 

3.5 

23.01 

47.12 

3.5 

3.19 

42.79 

3.5 

19.80 

13.41 

3.6 

11.62 

0.82 

3.7 

18.01 

17.53 

4.5 

23.05 

47.54 

4.5 

3.51 

43.21 

4.5 

19.86 

13.67 

4.6 

11.91 

1.09 

4.7 

18.36 

17.67 

5^ 

23.06 

47.96 

5.5 

3.74 

43.63 

5.5 

19.95 

13.94 

5.6 

12.19 

1.36 

5.7 

18.68 

17.81 

6.5 

23.07 

48.36 

6.5 

3.92 

44.00 

6.5 

20.03 

14.22 

6.6 

12.42 

1.63 

6.7 

18.97 

17.95 

7^ 

23.07 

48.75 

7.5 

4.06 

44.38 

7.5 

20.11 

14.55 

7.6 

12.65 

1.88 

7.7 

19.25 

18.09 

8.5 

23.06 

49.08 

8.5 

4.24 

44.73 

8.5 

20.16 

14.88 

8.6 

12.87 

2.12 

8.7 

19.52 

18.22 

9.5 

23.07 

49.43 

9.5 

4.46 

45.07 

9.5 

20.20 

15.24 

9.6 

13.09 

2.33 

9.7 

19.78 

18.32 

10.5 

23.11 

49.77 

10.5 

4.74 

45.41 

10.5 

20.22 

15.58 

10.6 

13.32 

2.53 

10.7 

20.05 

18.41 

11.5 

23.16 

50.12 

11.5 

5.08 

45.77 

11.5 

20.22 

15.94 

11.6 

13.56 

2.73 

11.7 

20.32 

18.46 

12.5 

23.20 

50.48 

12.5 

5.45 

46.13 

12.5 

20.20 

16.28 

12.6 

13.83 

2.94 

12.7 

20.62 

18.54 

13.5 

23.25 

50.87 

13.5 

5.81 

46.51 

13.5 

20.18 

16.61 

13.6 

14.11 

3.16 

13.7 

20.92 

18.63 

14.5 

23.30 

51.28 

14.5 

6.14 

46.90 

14.5 

20.16 

16.92 

14.6 

14.38 

3.39 

14.7 

21.24 

18.74 

15.5 

23.32 

51.69 

15.5 

6.41 

47.30 

15.5 

20.15 

17.23 

15.6 

14.64 

3.66 

15.7 

21.57 

18.87 

16.5 

23.33 

52.10 

16.5 

6.61 

47.71 

16.5 

20.14 

17.52 

16.6 

14.92 

3.92 

16.7 

21.89 

19.01 

17.5 

23.33 

52.50 

17.5 

6.72 

48.13 

17.5 

20.15 

17.80 

17.6 

15.16 

4.22 

17.7 

22.20 

19.18 

18.5 

23.29 

52.91 

18.5 

6.77 

48.54 

18.5 

20.14 

18.10 

18.6 

15.39 

4.52 

18.7 

22.49 

19.36 

19.5 

23.24 

53.30 

19.5 

6.80 

48.93 

19.5 

20.16 

18.38 

19.6 

15.61 

4.82 

19.7 

22.77 

19.56 

20.5 

23.18 

53.68 

20.5 

6.74 

49.81 

20.5 

20.17 

18.71 

20.6 

15.81 

5.11 

20.7 

23.04 

19.75 

21.5 

23.13 

54.04 

21.5 

6.68 

49.68 

21.5 

20.17 

19.02 

21.6 

16.00 

5.40 

21.7 

23.29 

19.93 

22.5 

23.06 

54.38 

22.5 

6.63 

50.04 

22.5 

20.16 

19.35 

22.6 

16.18 

5.70 

22.6 

23.53 

20.11 

23.5 

23.01 

54.71 

23.5 

6.60 

50.40 

23.5 

20.12 

19.71 

23.6 

16.35 

5.96 

23.6 

23.77 

20.29 

24.4 

22.96 

55.04 

24.5 

6.62 

50.74 

24.5 

20.08 

20.06 

24.6 

16.53 

6.22 

24.6 

24.01 

20.44 

25.4 

22.93 

55.39 

25.5 

6.66 

51.07 

25.5 

20.02 

20.43 

25.6 

16.73 

6.48 

25.6 

24.26 

20.59 

26.4 

22.92 

55.74 

26.5 

6.76 

51.44 

26.5 

19.93 

20.77 

26.6 

16.94 

6.72 

26.6 

24.53 

20.71 

27.4 

22.91 

56.10 

27.5 

6.89 

51.81 

27.5 

19.85 

21.10 

27.6 

17.16 

6.95 

27.6 

24.80 

20.86 

28.4 

22.90 

56.48 

28.5 

7.00 

52.19 

28.5 

19.75 

21.41 

28.6 

17.40 

7.24 

28.6 

25.09 

21.02 

29.4 

22.87 

56.90 

29.5 

7.07 

52.60 

29.5 

19.66 

21.70 

29.6 

17.63 

7.54 

29.6 

25.40 

21.20 

30.4 

22.83 

57.30 

30.5 

7.07 

53.01 

30.5 

19.58 

21.96 

30.6 

17.87 

7.86 

30.6 

25.70 

21.41 

31.4 

22.75 

57.70 

31.4 

6.96 

53.44 

31.5 

19.50 

22.23 

31.6 

18.08 

8.21 

31.6 

25.99 

21.64 

13.70    -fis.ee 

50.^ 

10     +50.39 

11.92     -11.88 

12.29     +] 

12.25 

11.84     +11.80 

0»    57-     1».657 

1»» 

29«  44».254 

Ih  42«    6M02 

4»     9»  A 

L4-.952 

^  34"  54».014 

+85*» 

48'    2 

t5".87 

+88<» 

51'    2 

!5".03  1 

-85^ 

11'    2 

»".58 

+85*> 

20' 

1".04 

+85<» 

9'   2 

8".07 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  G.  Mens«. 

CMensA. 

61  H.  Cephei. 

86  H.  Camelop. 

7  0.  OetaitU. 

Mhg,  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

Wash. 
Meaa 
Time. 

Right 

Asoen- 

sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Aaoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rl^t 

Asoen- 

Alon. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

R^ 

Asocii* 

sion. 

Dcdi- 

itttta. 

h  m 

•    / 

h  m 

•    / 

h  m 

•     / 

h  m 

•    / 

h  m 

•  1 

Oct 

546 

-84  49 

MM 

Oct 

646 

-80  43 

Oct 

7    2 

+8710 

mm 

Oct 

713 

+82  34 

Oct 

716 

-8653 

ft 

0.7 

8 

17.37 

9w 

23.38 

0.8 

s 

57.56 

WW 

14.16 

0.8 

8 

3.86 

WW 

40.63 

0.8 

8 

41.89 

WW 

16.77 

0.8 

s 

13.47 

43.86 

1.7 

17.58 

23.49 

1.8 

57.68 

14.21 

1.8 

4.43 

40.41 

1.8 

42.11 

16.63 

1.8 

13.84 

43.87 

2.7 

17.78 

23.58 

2.8 

57.81 

14.21 

2.8 

5.02 

40.32 

2.8 

42.35 

16.52 

2.8 

14.17 

43.8< 

3.7 

17.98 

23.66 

3.7 

57.93 

14.23 

3.8 

5.62 

40.28 

3.8 

42.59 

16.44 

3.8 

14.51 

43^2 

4.7 

18.21 

23.72 

4.7 

58.06 

14.22 

4.8 

6.22 

40^3 

4.8 

42.82 

16.39 

4.8 

14.84 

43.75 

5.7 

18.41 

23.77 

6.7 

5818 

14  21 

58 

6.79 

40.24 

5.8 

43.04 

16.35 

6.8 

15.20 

43.73 

6.7 

18.63 

23.82 

6.7 

58.31 

14.19 

6.8 

7.32 

40.22 

6.8 

43.25 

16.33 

6.8 

15.58 

43.es 

7.7 

18.87 

23.90 

7.7 

58.46 

14.18 

7.7 

7.83 

40.21 

7.8 

43.44 

16.31 

7.8 

15.99 

43.6! 

8.7 

19.11 

24.02 

8.7 

58.59 

14.20 

8.7 

8.31 

40.21 

8.8 

43.63 

16.28 

8.8 

16.40 

43.58 

9.7 

19.36 

24.15 

9.7 

58.74 

14.24 

9.7 

8.78 

40.18 

9.7 

43.80 

16.23 

9.8 

16.84 

43.58 

10.7 

19.59 

24.32 

10.7 

58.88 

14.31 

10.7 

9.25 

40.14 

10.7 

43.99 

16.17 

10.7 

17.28 

43-61 

11.7 

19.82 

24.50 

11.7 

59.03 

14.42 

11.7 

9.74 

40.09 

11.7 

44.17 

16i)8 

11.7 

17.71 

43.67 

12.7 

20.04 

24.69 

12.7 

59.17 

14.56 

12.7 

10.26 

40.03 

12.7 

44.36 

16.00 

12.7 

18.13 

43.74 

13.7 

20.23 

24.89 

13.7 

59.31 

14.67 

13.7 

10.79 

39.97 

13.7 

44.58 

15.93 

13.7 

18.52 

43.82 

14.7 

20.43 

25.07 

14.7 

59.43 

14.78 

14.7 

11.36 

39.91 

14.7 

44.80 

15.87 

14.7 

18.89 

43ie 

15.7 

20.62 

25.24 

15.7 

59.56 

14.89 

15.7 

11.93 

39.90 

15.7 

46.02 

15.81 

16.7 

19.27 

43.% 

16.7 

20.81 

25.41 

16.7 

59.69 

15.00 

16.7 

12.50 

39.89 

16.7 

46.26 

15.77 

16.7 

19.62 

44.01 

17.7 

21.01 

25.57 

17.7 

59.81 

15.08 

17.7 

13.07 

39.92 

17.7 

46.47 

15.77 

17.7 

19.98 

4i<N^ 

18.7 

21.20 

25.71 

18.7 

59.94 

15.15 

18.7 

13.63 

39.95 

18.7 

46.69 

15.79 

18.7 

20.34 

44i9 

19.7 

21.39 

25.85 

19.7 

60.06 

15.24 

19.7 

14.17 

40.00' 

19.7 

46.89 

16.82 

19.7 

20.71 

44.14 

20.7 

21.60 

26.00 

20.7 

60.19 

15.31 

20.7 

14.69 

40.07 

20.7 

46.10 

15.86 

20.7 

21.10 

44.1: 

21.7 

21.82 

26.18 

21.7 

60.32 

15.41 

21.7 

15.20 

40.14 

21.7 

46.29 

16.88 

21.7 

21.51 

44.S 

22.7 

22.04 

26.36 

22.7 

60.46 

15.54 

22.7 

15.67 

40.20 

22.7 

46.48 

15.91 

22.7 

21.91 

44i8 

23.7 

22.24 

26.55 

23.7 

60.60 

15.67 

23.7 

16.13 

40.24 

23.7 

46.66 

15.92 

23.7 

22.34 

44iS 

24.6 

22.44 

26.78 

24.7 

60.74 

15.81 

24.7 

16.59 

40.27 

24.7 

46.84 

16.94 

24.7 

22.76 

44.47 

25.6 

22.65 

27.03 

25.7 

60.87 

15.98 

25.7 

17.06 

40.30 

25.7 

47.02 

16.94 

25.7 

23.19 

44.(1 

2ti.6 

22.83 

27.30 

26.7 

61.01 

16.20 

26.7 

17.56 

40.31 

26.7 

47.20 

15.94 

26.7 

23.69 

44.74 

27.6 

23.01 

27.58 

27.7 

61.13 

16.42 

27.7 

18.06 

40.31 

27.7 

47.41 

16.92 

27.7 

23.97 

44.13 

28.6 

23.16 

27.84 

28.7 

61.26 

16.62 

28.7 

18.61 

40.32 

28.7 

47.63 

16.91 

28.7 

24.33 

45.10 

29.6 

23.31 

28.10 

29.7 

61.36 

16.80 

29.7 

19.18 

40.37 

29.7 

47.86 

15.91 

29.7 

24.66 

45.^ 

30.6 

23.45 

28.34 

30.7 

61.46 

17.00 

30.7 

19.76 

40.42 

30.7 

48.08 

16.96 

80.7 

24.97 

45.41 

31.6 

23.59 

28.56 

31.7 

61.57 

17.18 

31.7 

20.34 

40.52 

31.7 

48.32 

16.01 

31.7 

25.29 

45i& 

11.08       -11.04 

6.20       -6.12 

20.: 

Jl      +20.28 

7.73       +7.67 

18.46    -1 

B.44 

5^    46«   26V439 

^h  47m     3..489 

7h 

1«  34-.861 

7>»  13"  29».477 

7»»  16"  40'.6» 

-84*> 

49'    4 

18'M7 

-80^ 

43'    I 

^4".16 

+87^ 

11' 

0".ll 

+82^ 

34'    J 

»".60 

-86« 

54'    1 

}''J4 
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Oroombddge  1119. 

C  Ootentts. 

1  H.  I>Ift001ll8. 

C  ChanLflftleontls. 

80  H.  Camelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

Mmn 
Tfme. 

Aaeco- 
sJon. 

DeoU- 
nation. 

Wash. 
Mean 
Time. 

Rl^it 

Asoen- 

alon. 

BeoU- 
natlon. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 

Mean 
Time. 

Rig^t 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asctti- 

sion. 

Decli- 
nation. 

li  m 

•     / 

li  m 

•    / 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

Oct. 

815 

+88  62 

mm 

Oct 

9    8 

-8619 

mm 

Oct 

9  25 

+8141 

Oct 

936 

-80  33 

mm 

Oct 

10  20 

+8258 

mm 

0.8 

8 

32.02 

WW 

46.66 

0.9 

s 
46.39 

WW 

39.74 

0.9 

s 
17.81 

31.06 

0.9 

8 

15.40 

wW 

50.52 

0.9 

s 
58.79 

WW 

45.81 

1.8 

33.26 

46.42 

1.9 

45.61 

39.59 

1.9 

17.94 

30.74 

1.9 

15.51 

50.37 

1.9 

58.90 

45.42 

2.8 

34.54 

46.21 

2.9 

46.81 

39.46 

2.9 

18.09 

30.42 

2.9 

15.60 

50.21 

2.9 

59.04 

45.04 

3.8 

36.90 

46.01 

3.8 

46.01 

39.32 

3.9 

18.24 

30.11 

3.9 

15.70 

50.04 

3.9 

69.18 

44.68 

4.8 

37.27 

46.86 

4.8 

46.20 

39.16 

4.9 

18.42 

29.83 

4.9 

16.78 

49.86 

4.9 

69.33 

44.34 

5.8 

38.61 

46.71 

6.8 

46.38 

38.97 

6.9 

18.58 

29.59 

5.9 

15.87 

49.69 

5.9 

69.48 

44.01 

6.8 

39.91 

46.57 

6.8 

46.58 

38.78 

6.9 

18.74 

29.36 

6.9 

15.97 

49.44 

6.9 

59.63 

43.70 

7.8 

41.11 

45.47 

7.8 

46.79 

38.58 

7.8 

18.88 

29.13 

7.9 

16.07 

49.22 

7.9 

59.77 

43.42 

8.8 

42.24 

45.34 

8.8 

47.02 

38.40 

8.8 

19.01 

28.92 

8.9 

16.17 

49.02 

8.9 

69.90 

43.14 

9.8 

43.3? 

45.20 

9.8 

47.26 

38.23 

9.8 

19.13 

28.70 

9.9 

16.29 

48.83 

9.9 

60.00 

42.86 

10.8 

44.40 

45.05 

10.8 

47.63 

38.09 

10.8 

19.25 

28.46 

10.9 

16.42 

48.65 

10.9 

60.10 

42.56 

11.8 

46.60 

44.88 

11.8 

47.81 

37.99 

11.8 

19.37 

28.19 

11.8 

16.55 

48.51 

11.9 

60.20 

42.24 

12.8 

46.65 

44.71 

12.8 

48.08 

37.88 

12.8 

19.50 

27.92 

12.8 

16.69 

48.38 

12.9 

60.32 

41.92 

13.8 

47.86 

44.63 

13.8 

48.36 

37.81 

13.8 

19.64 

27.65 

13.8 

16.82 

48.28 

13.9 

60.45 

41.59 

14.8 

49.16 

44.37 

14.8 

48.60 

37.73 

14.8 

19.79 

27.87 

14.8 

16.94 

48.18 

14.9 

60.59 

41.25 

15.8 

50.48 

44.22 

16.8 

48.86 

37.66 

16.8 

19.95 

27.12 

16.8 

17.06 

48.07 

15.9 

60.74 

40.92 

16.8 

51.84 

44.09 

16.8 

49.09 

37.67 

16.8 

20.12 

26.87 

16.8 

17.18 

47.97 

16.9 

60.89 

40.60 

17.8 

53.22 

43.99 

17.8 

49.33 

37.49 

17.8 

20.30 

26.63 

17.8 

17.29 

47.85 

17.9 

61.07 

40.31 

18.8 

54.58 

43.89 

18.8 

49.66 

37.39 

18.8 

20.47 

26.44 

18.8 

17.41 

47.74 

18.9 

61.24 

40.02 

19.8 

56.92 

43.83 

19.8 

49.79 

37.30 

19.8 

20.64 

26.24 

19.8 

17.52 

47.61 

19.9 

61.41 

39.76 

20.8 

57.22 

43.76 

20.8 

50.03 

37.18 

20.8 

20.80 

26.06 

20.8 

17.63 

47.49 

20.9 

61.66 

39.50 

21.8 

68.48 

43.70 

21.8 

50.28 

37.09 

21.8 

20.95 

25.87 

21.8 

17.75 

47.35 

21.8 

61.72 

39.26 

22.8 

59.69 

43.66 

22.8 

50.54 

36.98 

22.8 

21.10 

25.71 

22.8 

17.88 

47.22 

22.8 

61.88 

39.01 

23.8 

60.86 

43.69 

23.8 

50.81 

36.91 

23.8 

21.25 

25.64 

23.8 

18.02 

47.12 

23.8 

62.01 

38.78 

24.8 

61.98 

43.60 

24.8 

61.10 

36.86 

24.8 

21.39 

25.36 

24.8 

18.16 

47.02 

24.8 

62.16 

38.53 

25.8 

63.13 

43.42 

26.8 

51.38 

36.80 

26.8 

21.52 

25.18 

25.8 

18.31 

46.94 

25.8 

62.29 

38.27 

26.7 

64.29 

43.32 

26.8 

51.70 

36.79 

26.8 

21.68 

24.96 

26.8 

18.46 

46.88 

26.8 

62.43 

38.00 

27.7 

66.53 

43.23 

27.8 

51.99 

36.80 

27.8 

21.82 

24.75 

27.8 

18.61 

46.85 

27.8 

62.68 

37.72 

28.7 

66.86 

43.11 

28.8 

52.28 

36.81 

28.8 

22.00 

24.52 

28.8 

18.75 

46.84 

28.8 

62.74 

37.42 

29.7 

68.23 

43.02 

29.8 

62.64 

36.84 

29.8 

22.17 

24.30 

29.8 

18.90 

46.86 

29.8 

62.92 

37.13 

30.7 

69.67 

42.96 

30.8 

52.78 

36.86 

30.8 

22.38 

24.10 

30.8 

19.02 

46.85 

30.8 

63.11 

36.85 

31.7 

71.14 

42.90 

31.8 

53.02 

36.86 

31.8 

22.66 

23.94 

31.8 

19.15 

46.83 

31.8 

63.31 

36.58 

51.11       +61.10 

12.27     -12.23 

6.92       +6.86 

6.10       -6.02 

8.18      +8.12 

8»»    14»  48-. 311 

9»»     9«    6-.085 

^  25»  12-.930 

9»»  36«  24". 003 

10^  20»  57-.269 

+88*» 

53'    ] 

Ll".43 

-86*> 

19'    A 

12".77 

+81« 

41'    I 

>7".18 

-80« 

83'    [ 

)0".61 

+  ^0 

69'   1 

2".27 
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CIRCUMPOLAK  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Biadley  1678. 

f  Ootentis. 

88  H.  Camelop.  uq. 

/COotlBttl. 

Mag.  6.3 

Mag.  6.3 

Mag.  5.4 

Mag.  5.3 

Mag.  5.6 

Wash. 

Mean 

T1m«. 

Afloen- 
sion. 

DecU- 
natioii. 

Wash. 
Mean 
Time. 

Ri«fat 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

RIsht 

Ajoen- 

ston. 

Dfdi- 
natiaa. 

h  m 

•    / 

h  m 

•     / 

h  m 

•     / 

h  m 

•    f 

h  m 

•    1 

Oct. 

10  59 

-84  8 

Oct 

1213 

+88  9 

mm 

Oct 

12  45 

-84  40 

mm 

Oct 

12  48 

+83  51 

Oct 

13  26 

-85n 

0.9 

s 
41.26 

41.86 

0.9 

s 
58.75 

WW 

33.46 

1.0 

s 
50.80 

WW 

24.15 

1.0 

8 

21.42 

WW 

50.59 

1.0 

s 
56.53 

48.19 

1.9 

41.36 

41.64 

1.9 

58.72 

33.05 

2.0 

50.83 

23.88 

2.0 

21.37 

50.16 

2.0 

56.53 

47.91 

2.9 

41.47 

41.42 

2.9 

58.75 

32.62 

2.9 

50.86 

23.62 

3.0 

21.36 

49.73 

3.0 

56.52 

47.K 

3.9 

41.57 

41.20 

3.9 

58.83 

32.18 

3.9 

50.87 

23.35 

3.9 

21.36 

49.31 

4.0 

56.49 

47.39 

4.9 

41.65 

40.95 

4.9 

58.98 

31.74 

4.9 

50.88 

23.09 

4.9 

21.36 

48.88 

5.0 

56.44 

47.13 

5.9 

41.72 

40.68 

5.9 

59.17 

31.34 

5.9 

50.87 

22.81 

5.9 

21.39 

48.47 

6.0 

56.39 

46.85 

6.9 

41.81 

40.38 

6.9 

59.35 

30.96 

6.9 

50.86 

22.50 

6.9 

21.42 

48.08 

7.0 

56.34 

4$.5S 

7.9 

41.91 

40.09 

7.9 

59.51 '  30.59 

1 

7.9 

50.86 

22.18 

7.9 

21.43 

47.71 

8.0 

56.28 

46.2S 

8.9 

42.01 

39.79 

8.9 

59.65 

30.25 

8.9 

50.86 

21.84 

8.9 

21.44 

47.36 

9.0 

56.26 

45.81 

9.9 

42.15 

39.51 

9.0 

59.75 

29.90 

9.9 

50.91 

21.50 

9.9 

21.43 

47.00 

10.0 

56.25 

45il 

10.9 

42.30 

39.24 

10.9 

59.79 

29.54 

10.9 

50.97 

21.17 

10.9 

21.41 

46.65 

11.0 

56.25 

45.17 

11.9 

42.45 

39.00 

11.9 

59.83 

29.18 

11.9 

51.05 

20.82 

11.9 

21.40 

46.29 

12.0 

56.30 

44.82 

12.0 

42.61 

38.76 

12.9 

59.87 

28.81 

12.9 

51.13 

20.51 

12.9 

21.38 

45.91 

12.9 

56.36 

44.^ 

13.9 

42.78 

38.54 

13.9 

59.95 

28.39 

13.9 

51.23 

20.22 

13.9 

21.37 

45.50 

13.9 

56.41 

419 

14.9 

42.93 

38.36 

14.9 

60.06 

27.98 

14.9 

51.32 

19.94 

14.9 

21.37 

45.09 

14.9 

56.47 

43.93 

15.9 

43.09 

38.16 

15.9 

60.22 

27.59 

15.9 

51.40 

19.67 

15.9 

21.39 

44.67 

15.9 

56.52 

43.64 

16.9 

43.24 

37.97 

1&.9 

60.43 

27.17 

16.9 

51.47 

19.42 

16.9 

21.43 

44.26 

16.9 

56.67 

43.54 

17.9 

43.37 

37.77 

17.9 

60.67 

26.77 

17.9 

51.55 

19.14 

17.9 

21.47 

43.84 

17.9 

56.60 

43.0( 

18.9 

43.51 

37.55 

18.9 

60.94 

26.40 

18.9 

51.61 

18.87 

18.9 

21.52 

43.43 

18.9 

56.62 

42.79 

19.9 

43.64 

37.33 

19.9 

61.24 

26.01 

19.9 

51.68 

18.59 

19.9 

21.58 

43.05 

19.9 

56.65 

4149 

20.9 

43.77 

37.10 

20.9 

61.51 

25.67 

20.9 

51.74 

18.31 

20.9 

21.64 

42.67 

20.9 

56.65 

42.17 

21.9 

43.92 

36.87 

21.9 

61.83 

25.33 

21.9 

51.80 

17.99 

21.9 

21.69 

42.30 

21.9 

56.69 

41.85 

22.9 

44.07 

36.65 

22.9 

62.11 

24.99 

22.9 

51.88 

17.68 

22.9 

21.74 

41.96 

22.9 

56.74 

41.53 

23.9 

44.25 

36.42 

23.9 

82.35 

24.67 

23.9 

51.96 

17.35 

23.9 

21.80 

41.61 

23.9 

56.79 

4U9 

24.9 

44.44 

36.21 

24.9 

62.58 

24.34 

24,9 

52.06 

17.04 

24.9 

21.84 

41.27 

24.9 

56.88 

40.87 

25.9 

44.63 

36.01 

25.9 

62.77 

24.00 

25.9 

52.20 

16.74 

25.9 

21.86 

40.91 

25.9 

56.97 

40.53 

26.9 

44.84 

35.84 

25.9 

62.96 

23.64 

26.9 

52.35 

16.45 

26.9 

21.89 

40.54 

26.9 

57.10 

40.20 

27.9 

45.05 

35.70 

27.9 

63.16 

23.27 

27.9 

52.50 

16.16 

27.9 

21.92 

40.16 

27.9 

57.23 

39.91 

28.9 

45.25 

35.56 

28.9 

63.39 

22.88 

28.9 

52.66 

15.94 

28.9 

21.97 

39.74 

28.9 

57.37 

39.«4 

29.9 

45.45 

35.45 

29.9 

63.68 

22.49 

29.9 

52.80 

15.72 

29.9 

22.02 

39.33 

29.9 

57.51 

39.40 

30.9 

45.64 

35.34 

30.9 

64.00 

22.10 

30.9 

52.96 

15.51 

30.9 

22.10 

38.92 

30.9 

57.64 

39.15 

31.8 

45.81 

35.22 

31.9 

64.42 

21.70 

31.9 

53.09 

15.31 

31.9 

22.19 

38.49 

31.9 

57.75 

38.91 

9.8 

0         -9.75 

31.10      +31.09 

10.77      -10.72 

9.35       +9.30 

12.37     -12.33 

10»»    59»   55-.642 

12h   14a  28- .053 

12^  46"     1M83 

12^  48«  29'.976 

13»»  2^    6-.a4 

-84*» 

8'     2 

H".24  1 

+88'» 

9'  e 

►6".03 

-84*> 

40' 

2".72 

+83^ 

52'    ] 

.0".05  1 

-85^ 

21'   % 

3".59 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6  Oeteatls. 

Oroombxidge  8288. 

pOctentis. 

f  Ursae  Minoils. 

60  Q.  Apodis. 

Ma^'.  4.1 

Ma-.  7  2 

Mag.  5.7 

Mag.  4.4 

Mag.  5.9 

WmIl 
Mnn 
Tine. 

Rlglit 
aioQ. 

Dfmll- 
nation. 

Wash. 
Mean 
Time. 

R10it 

Afloen- 

sion. 

DeoJi- 
natJoQ. 

Wash. 
Mean 
Time. 

Ri^it 

AsoeQ- 

skm. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Asoen- 

fdon. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Asoen. 

sion. 

Decli- 
nation. 

li  m 

•    / 

h  m 

•    / 

h  m 

•     / 

h  m 

•    / 

h  m 

•    / 

0«;t 

1413 

-8317 

Oct 

16    3 

+87  33 

Oct 

15  23 

-8411 

Oct 

16  54 

+8210 

mm 

Oct 

1716 

-8047 

1.1 

16.33 

WW 

30.94 

1.1 

8 

21.64 

WW 

18.35 

1.1 

s 
46.10 

46.11 

1.2 

s 
21.86 

WW 

46.20 

1.2 

s 
52.34 

27.21 

%.l 

16.30 

30.68 

2.1 

21.19 

18.04 

2.1 

46.01 

45.87 

2.2 

21.67 

46.06 

2.2 

52.25 

27.07 

S.1 

16.27 

30.43 

3.1 

20.75 

17.73 

3.1 

45.92 

45.66 

3.2 

21.48 

45.90 

3.2 

52.16 

26.96 

4.1 

16.23 

30.18 

4.1 

20.34 

17.36 

4.1 

45.83 

45.47 

4.2 

21.30 

45.70 

4.2 

52.08 

26.88 

5.1 

16.17 

29.94 

6.1 

20.00 

17.02 

5.1 

45.71 

45if7 

5.2 

21.13 

45.48 

5.2 

51.98 

26.81 

6.1 

16.11 

29.69 

6.1 

19.69 

16.66 

6.1 

45.59 

45.05 

6.2 

20.97 

45.26 

6.2 

51.86 

26.73 

7.0 

16.04 

29.42 

7.1 

19.39 

16.32 

7.1 

45.47 

44.82 

7.2 

20.82 

45.05 

7.2 

51.74 

26.64 

8.0 

15.97 

29.11 

8.1 

19.10 

16.01 

8.1 

45.31 

44.57 

8.2 

20.66 

44.85 

8.2 

51.61 

26.51 

9X» 

15.90 

28.77 

9.1 

18.81 

15.72 

9.1 

45.18 

44.30 

9.2 

20.52 

44.68 

9.2 

51.48 

26.34 

10.0 

15.86 

28.44 

10.1 

18.50 

15.43 

10.1 

45.07 

44.00 

10.2 

20.36 

44.53 

10.2 

51.36 

26.16 

11.0 

15.83 

28.10 

11.1 

18.15 

15.15 

11.1 

44.96 

43.68 

11.2 

20.20 

44.37 

11.2 

51.25 

25.97 

12.0 

15.82 

27.75 

12.1 

17.79 

14.87 

12.1 

44.89 

43.36 

12.1 

20.05 

44.24 

12.2 

51.15 

25.76 

13.0    15.82 

27.44 

13.1 

17.42 

14.56 

13.1 

44.82 

43.05 

13.1 

19.88 

44.08 

13.2 

51.05 

25.54 

14.0 

15.83 

27.12 

14.1 

17.05 

14.25 

14.1 

44.76 

42.75 

14.1 

19.71 

43.91 

14.2 

50.96 

25.33 

15.0 

15.83 

26.85 

15.1 

16.69 

13.91 

15.1 

44.71 

42.47 

15.1 

19.55 

43.70 

15.2 

50.88 

25.15 

16.0 

15.84 

26.56 

16.1 

16.35 

13.55 

16.1 

44.66 

42.20 

16.1 

19.38 

43.48 

16.2 

50.80 

24.97 

17.0 

15.84 

2S.28 

17.1 

18.05 

13.17 

17.1 

44.61 

41.94 

17.1 

19.22 

43.25 

17.2 

50.72 

24.78 

18.0 

15.83 

26.00 

18.1 

15.78 

12.81 

18.1 

44.53 

41.69 

18.1 

19.07 

42.99 

18.1 

50.64 

24.62 

19.0 

15.82 

25.72 

19.1 

15.53 

12.44 

19.1 

44.46 

41.43 

19.1 

18.96 

42.73 

19.1 

50.55 

24.46 

20.0 

15.80 

26.43 

20.0 

15.32 

12.06 

20.1 

44.38 

41.16 

20.1 

18.79 

42.47 

20.1 

50.45 

24.29 

21.0 

15.79 

25.12 

21.0 

15.11 

11.72 

21.1 

44.29 

40.89 

21.1 

18.65 

42.21 

21.1 

50.35 

24.10 

22.0 

15.77 

24.80 

22.0 

14.92 

11.38 

22.1 

44.21 

40.58 

22.1 

18.52 

41.97 

22.1 

50.25 

23.91 

23.0 

15.76 

24.48 

23.0 

14.73 

11.03 

23.1 

44.13 

40.27 

23.1 

18.40 

41.73 

23.1 

50.14 

23.69 

24.0 

15.76 

24.15 

24.0 

14.52 

10.72 

24.1 

44.06 

39.95 

24.1 

18.27 

41.51 

24.1 

50.04 

23.45 

24.9 

15.77 

23.81 

25.0 

14.30 

10.41 

25.0 

44.01 

39.59 

25.1 

18.14 

41.29 

25.1 

49.94 

23.19 

25.9 

15.80 

23.46 

26.0 

14.06 

10.09 

26.0 

43.98 

39.24 

26.1 

18.01 

41.07 

26.1 

49.86 

22.93 

26.9 

15.84 

23.12 

27.0 

13.80 

9.78 

27.0 

43.96 

38.90 

27.1 

17.86 

40.85 

27.1 

49.78 

22.66 

27.9 

15.90 

22.79 

28.0 

13.52 

9.44 

28.0 

43.96 

38.57 

28.1 

17.72 

40.62 

28.1 

49.72 

22.37 

28.9 

15.96 

22.50 

29.0 

13.25 

9.07 

29.0 

43.97 

38.27 

29.1 

17.57 

40.38 

29.1 

49.67 

22.12 

29.9 

16.04 

22.24 

30.0 

13.00 

8.68 

30.0 

43.98 

37.98 

30.1 

17.43 

40.13 

30.1 

49.62 

21.87 

30.9 

16.10 

21.99 

31.0 

12.80 

8.28 

31.0 

44.00 

37.73 

31.1 

17.29 

39.82 

31.1 

49.58 

21.64 

31.9    16.16 

21.73 

32.0 

12.64 

7.86 

32.0 

44.00 

37.46 

32.1 

17.16 

39.50 

32.1 

49.54 

21.44 

8.56         -S.gO 

23.43      +23.41 

9.09           ~"a.o*i 

7.35       +7.28 

6.25      -6.17 

14**    13»    18«.631 

15»»     4»     0V607 

15»»  23»  43«.237 

16^   54"^  31».741 

Vl^  15«  43-.730 

-83** 

17' 

4".27  1 

+87** 

33'    2 

!4".43  1 

-84*> 

11'    ] 

.7".84 

+82*» 

10'    I 

^8".40 

-80° 

47' 

2  ".69 
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APPARENT  PLACES  OF  STABS,  1916. 

CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6  Vtwrn  Minoils. 

XOetBiMM. 

A.  Unie  Minoiis. 

O  Ootentis. 

76  I>iftoonis. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 
Ifean 

Time. 

Aaoen- 

SiOQ. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri0it 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

RlC^t 

Ascen- 

siuu. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ascen* 

sioo. 

DeeU- 
nation. 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

Oct. 

17  58 

+86  37 

Oct 

18    5 

-87  40 

mm 

Oct 

19    1 

+89  1 

Oct 

19  27 

-8919 

mm 

Oct 

20  48 

+8218 

1.2 

57.00 

5.73 

1.2 

s 
69.61 

rr 

14.50 

1.3 

100.10 

WW 

16.97 

1.3 

75.14 

WW 

50.56 

1.8 

s 
43.90 

43.93 

2.2 

56.52 

5.73 

2.2 

69.18 

14.44 

2.3 

98.48 

17.07 

2.3 

73.81 

50.59 

2.3 

43.75 

44.21 

3.2 

56.04 

5.68 

3.2 

68.77 

14.36 

3.3 

96.81 

17.16 

3.3 

72.52 

50.63 

3.8 

43.58 

44.46 

4.2 

55.57 

5.59 

4.2 

68.35 

14.33 

4.3 

95.14 

17.21 

4.3 

71.24 

50.69 

4.8 

43.41 

44.69 

5.2 

55.12 

5.50 

5.2 

67.91 

14.31 

5.3 

93.50 

17.22 

5.3 

69.92 

50.76 

5.3 

43.24 

44.89 

6.2 

54.69 

5.38 

6.2 

67.43 

14.29 

6.3 

91.92 

17.22 

6.3 

68.50 

50.84 

6.3 

43.08 

45.08 

7.2 

54.27 

5.27 

7.2 

66.91 

14.25 

7.2 

90.43 

17.23 

7.3 

66.96 

50.91 

7.3 

42.92 

45.24 

8.2 

53.87 

5.17 

8.2 

66.37 

14.18 

8.2 

89.02 

17.24 

8.3 

65.31 

50.96 

8.3 

42.76 

45.39 

9.2 

53.49 

5.09 

9.2 

65.82 

14.07 

9.2 

87.65 

17.26 

9.3 

63.57 

50.98 

9.3 

42.61 

45.56 

10.2 

53.11 

5.03 

10.2 

65.27 

13.93 

10.2 

86.30 

17.28 

10.3 

61.79 

50.99 

10.3 

42.47 

46.74 

11.2 

52.72 

4.97 

11.2 

64.74 

13.78 

11.2 

84.93 

17.34 

11.3 

60.04 

50.97 

11.3 

42.32 

45.94 

12.2 

52.31 

4.94 

12.2 

64.25 

13.62 

12.2 

83.52 

17.39 

12.3 

58.35 

50.93 

12.3 

42.18 

46.14 

13.2 

51.88 

4.88 

13.2 

63.79 

13.47 

13.2 

82.03 

17.46 

13.2 

56.75 

50.86 

13.3 

42.03 

46.36 

14.2 

51.44 

4.80 

14.2 

63.36 

13.32 

14.2 

80.49 

17.50 

14.2 

55.24 

50.81 

14.3 

41.88 

46.57 

15.2 

51.00 

4.74 

15.2 

62.95 

13.19 

15.2 

78.90 

17.53 

15.2 

53.79 

50.78 

15.3 

41.71 

46.77 

16.2 

50.55 

4.64 

16.2 

62.55 

13.05 

16.2 

77.28 

17.53 

16.2 

52.40 

50.73 

16.3 

41.54 

46.95 

17.2 

50.11 

4.52 

17.2 

62.14 

12.92 

17.2 

75.67 

17.53 

17.2 

51.00 

50.69 

17.3 

41.37 

47.11 

18.2 

49.68 

4.37 

18.2 

61.73 

12.82 

18.2 

74.08 

17.49 

18.2 

49.57 

50.66 

18.3 

41.19 

47.25 

19.2 

49.27 

4.20 

19.2 

61.29 

12.71 

19.2 

72.52 

17.45 

19.2 

48.12 

50.64 

19.3 

41.01 

47.38 

20.2 

48.89 

4.04 

20.2 

60.83 

12.59 

20.2 

71.01 

17.39 

20.2 

46.61 

50.61 

20.3 

40.83 

47.49 

21.2 

48.50 

3.88 

21.2 

60.36 

12.45 

21.2 

69.55 

17.32 

21.2 

45.04 

50.59 

21.3 

40.66 

47.59 

22.2 

48.13 

3.72 

22.2 

59.88 

12.30 

22.2 

68.16 

17.25 

22.2 

43.39 

50.57 

22.3 

40.49 

47.68 

23.2 

47.77 

3.56 

23.2 

59.39 

12.14 

23.2 

66.81 

17.19 

23.2 

41.69 

50.52 

23.3 

40.33 

47.77 

24.2 

47.42 

3.41 

24.2 

58.90 

11.96 

24.2 

65.49 

17.15 

24.2 

39.97 

50.44 

24.3 

40.17 

47.88 

25.2 

47.06 

3.28 

25.2 

58.42 

11.75 

25.2 

64.15 

17.13 

25.2 

38.26 

50.34 

25.3 

40.02 

48.00 

26.2 

46.69 

3.18 

26.2 

57.98 

11.51 

26.2 

62.79 

17.10 

26.2 

36.59 

50.23 

26.3 

39.86 

48.13 

27.1 

46.30 

3.06 

27.2 

57.57 

11.26 

27.2 

61.38 

17.07 

27.2 

35.00 

50.10 

27.3 

39.70 

48.27 

28.1 

45.90 

2.93 

28.2 

57.22 

11.02 

28.2 

59.90 

17.05 

28.2 

33.53 

49.95 

28.3 

39.54 

48.42 

29.1 

45.50 

2.79 

29.1 

56.88 

10.79 

29.2 

58.3Sr 

17.01 

29.2 

32.19 

49.79 

29.3 

39.37 

48.56 

30.1 

45.07 

2.61 

30.1 

56.58 

10.57 

30.2 

56.72 

16.95 

30.2 

30.92 

49.65 

30.3 

39.19 

48.68 

31.1 

44.65 

2.43 

31.1 

56.29 

10.37 

31.2 

55.10 

16.87 

31.2 

29.72 

49.53 

31.3 

39.01 

48.79 

32.1 

44.25 

2.20 

32.1 

55.99 

10.19 

32.2 

53.50 

16.76 

32.2 

28.49 

49.43 

32.3 

38.81 

48.87 

16.95      +1 

.6.92 

24.60     -24.58 

58.J 

>6     +58.55 

74.49     -74.48 

7.40      +7.33 

17>»    59«   2 

!0-.8O5 

!&"     5»  36M63 

1^ 

3»  51-.560 

19h  26a     7M89 1    W  48»  44«.660 

+86* 

36'    e 

.1".19 

-87^ 

39'    fi 

»2".21 

+89<> 

0'    6 

6".70  1 

-89^ 

13'    3 

5".99 

|+82<» 

13'   1( 

5".38 
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301 


CIRCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XOeteBtls. 

t^OotenlU. 

89  H.  Ce^bei. 

^^^OctanlU. 

M^.6.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

1UL 

Mnn 

skm. 

DeoU- 
DAtion. 

Wash. 
Ifean 

Time. 

Right 
AaooD- 

DecU- 
nmtion. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

DeoU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^it 

Asoeii- 

sion. 

Deoll- 
natJon. 

li  m 

•    / 

h  m 

•     / 

h  m 

•     / 

h  m 

•    / 

h  m 

•    / 

Oct 

2138 

-83  6 

00 

Oct 

2216 

-86  23 

Oct 

22  37 

-8149 

MM 

Oct 

23  27 

+86  51 

Oct 

23  47 

-8228 

L4 

29.37 

WW 

21.00 

1.4 

29.70 

38.61 

1.4 

s 

48.87 

WW 

11.19 

1.4 

8 

60.58 

5.24 

1.5 

8 

28.18 

50.78 

M 

29M 

21.16 

2.4 

29.50 

38.80 

2.4 

48.81 

11.41 

2.4 

60.50 

5.66 

2.5 

28.13 

51.04 

3.4 

29.16 

21.34 

3.4 

29.34 

39.00 

3.4 

48.74 

11.63 

3.4 

60.38 

6.09 

3.5 

28.11 

51.30 

4.4 

29.06 

21.53 

4.4 

29.20 

39.22 

4.4 

48.69 

11.86 

4.4 

60.23 

6.51 

4.5 

28.10 

51.56 

5.4 

28.97 

21.74 

5.4 

29.04 

39.46 

5.4 

48.63 

12.11 

5.4 

60.05 

6.89 

5.5 

28.08 

51.83 

6.4 

28.86 

21.97 

6.4 

28.87 

39.71 

6.4 

48.58 

12.37 

6.4 

59.86 

7.26 

6.5 

28.05 

52.12 

7.4 

28.74 

22.19 

7.4 

28.68 

39.98 

7.4 

48.51 

12.65 

7.4 

59.68 

7.61 

7.4 

28.02 

52.43 

8.4 

28.61 

22.42 

8.4 

28.45 

40.25 

8.4 

48.43 

12.93 

8.4 

59.51 

7.94 

8.4 

27.98 

52.76 

9.4 

28.45 

22.65 

9.4 

28.20 

40.51 

9.4 

48.33 

13.22 

9.4 

59.37 

8.27 

9.4 

27.92 

53.09 

10.4 

28.28 

22.85 

10.4 

27.92 

40.76 

10.4 

48.22 

13.49 

10.4 

59.25 

8.60 

10.4 

27.84 

53.42 

11.3 

28.11 

23.02 

11.4 

27.62 

40.97 

11.4 

48.10 

13.74 

11.4 

59.14 

8.93 

11.4 

27.76 

53.74 

12.3 

27.93 

23.17 

12.4 

27.34 

41.16 

12.4 

47.98 

13.96 

12.4 

59.03 

9.29 

12.4 

27.66 

54.03 

13.3 

27.78 

23.31 

13.4 

27.05 

41.34 

13.4 

47.86 

14.15 

13.4 

58.91 

9.66 

13.4 

27.58 

54.29 

14.3 

27.64 

23.42 

14.4 

26.78 

41.50 

14.4 

47.76 

14.33 

14.4 

58.78 

10.04 

14.4 

27.50 

54.55 

15.3 

27.49 

23.52 

15.4 

26.52 

41.66 

15.4 

47.66 

14.54 

15.4 

58.62 

10.42 

15.4 

27.42 

54.80 

16.3 

27.36 

23.66 

16.4 

26.28 

41.84 

16.4 

47.56 

14.73 

16.4 

58.44 

10.79 

16.4 

27.36 

55.04 

17.3 

27.28 

23.80 

17.4 

26.05 

42.01 

17.4 

47.47 

14.91 

17.4 

58.23 

11.16 

17.4 

27.29 

55.30 

18.3 

27.10 

23.93 

18.4 

25.83 

42.19 

18.4 

47.38 

15.12 

18.4 

58.00 

11.51 

18.4 

27.23 

55.56 

19.3 

26.96 

24.08 

19.4 

25.57 

42.38 

19.4 

47.29 

15.35 

19.4 

57.76 

11.86 

19.4 

27.17 

55.82 

20.3 

26.82 

24.23 

20.3 

25.32 

42.58 

20.4 

47.19 

15.57 

20.4 

57.51 

12.19 

20.4 

27.10 

56.10 

21.3 

26.67 

24.39 

21.3 

25.06 

42.79 

21.4 

47.09 

15.78 

21.4 

57.26 

12.51 

21.4 

27.01 

56.38 

22.3 

26.50 

24.54 

22.3 

24.78 

42.98 

22.4 

46.97 

16.00 

22.4 

57.02 

12.80 

22.4 

26.93 

56.67 

23.3 

26.33 

24.68 

23.3 

24.47 

43.17 

23.4 

46.85 

16.23 

23.4 

56.79 

13.09 

23.4 

26.83 

56.96 

24.3 

26.15 

24.81 

24.3 

24.15 

43.35 

24.4 

46.71 

16.44 

24.4 

56.59 

13.37 

24.4 

26.72 

57.25 

25.3 

25.96 

24.91 

25.3 

23.81 

43.52 

25.4 

46.57 

16.63 

25.4 

56.39 

13.68 

25.4 

26.60 

57.53 

26.3 

25.76 

25.01 

26.3 

23.46 

43.65 

26.3 

46.43 

16.80 

26.4 

56.20 

14.00 

26.4 

26.48 

57.78 

27.3 

25.58 

25.06 

27.3 

23.11 

43.74 

27.3 

46.28 

16.95 

27.4 

56.02 

14.32 

27.4 

26.35 

58.02 

28.8 

25.41 

25.11 

28.3 

22.78 

43.84 

28.3 

46.14 

17.09 

28.4 

55.82 

14.67 

28.4 

26.22 

58.23 

29.8 

25.25 

25.13 

29.3 

22.47 

43.93 

29.3 

46.02 

17.21 

29.4 

55.60 

15.03 

29.4 

26.11 

58.43 

30.3 

25.10 

25.17 

30.3 

22.18 

43.99 

30.3 

45.91 

17.31 

30.4 

55.35 

15.38 

30.4 

26.01 

58.60 

31.3 

24.96 

25.20 

31.3 

21.92 

44.05 

31.3 

45.81 

17.42 

31.4 

55.07 

15.72 

31.4 

25.92 

58.78 

32.3 

24.84 

25.26 

32.3 

21.65 

44.15 

32.3 

45.71 

17.55 

32.4 

54.76 

16.04 

32.4 

25.82 

58.96 

8.33         -8.27 

15.90     -15.87 

7.03       -6.96 

18.21      +1 

.8.19 

7.64       -7.58 

21*    38»   10".a25 

22*'   15»  56-.333 

2^"   37»  32-.703 

23h  27»  A 

t4».392 

23»^  47»  12-. 813 

-83^ 

6'    5 

53".31 

-86^ 

23'    4 

15".22 

-81*> 

49'    2 

!l".ll 

+86'» 

50'    2 

19".03 

-82*» 

29' 

8  ".43 

302 


APPARENT  PLACES  OF  STABS,  1916, 

CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 


a  UruB  Minoxis. 
Mag.  2.1 


4  G.  Ootentis. 
Mag.  5.6 


Oroombildge  760. 
Mag.  6.7 


Oroomlnlilge  944. 
Mag.  6.4 


Wash. 
Mean 
Time. 

RI0it 

Aaoen- 

sion. 

h  m 

Nov. 

0  57 

0.4 

s 

22.75 

1.4 

22.65 

2.4 

22.52 

3.4 

22.40 

4.4 

22.27 

5.4 

22.16 

6.4 

22.05 

7.4 

21.96 

8.4 

21.91 

9.4 

21.83 

10.4 

21.75 

11.4 

21.66 

12.4 

21.56 

13.4 

21.42 

14.4 

21.'^8 

15.4 

21.11 

16.4 

20.94 

17.4 

20.75 

18.4 

20.57 

19.4 

20.40 

20.4 

20.22 

21.4 

20.07 

22.4 

19.94 

23.4 

19.80 

24.4 

19.68 

25.4 

19.54 

26.4 

19.38 

27.4 

19.20 

28.4 

19.01 

29.3 

18.78 

30.3 

18.54 

81.3 

18.30 

DecU- 
nation. 


Wash. 
Mean 
Time. 


+85  4i 


// 


57.70 
58.09 
58.47 
58.82 

59.15 
59.47 
59.77 
60.08 

60.39 
60.73 
61.07 
61.44 

61.80 
62.15 
62.50 
62.82 

63.13 
63.43 
63.72 
64.00 

64.26 
64.53 
64.79 
65.06 

65.36 
65.68 
66.00 
66.33 

66.65 
66.95 
67.22 
67.45 


13.71       +13.67 
^    57«     1".657 
+86*»   48'    25".87 


Nov. 

0.4 
1.4 
2.4 
3.4 

4.4 
5.4 
6.4 

7.4 

8.4 

9.4 

10.4 

11.4 

12.4 
13.4 
14.4 
16.4 

16.4 
17.4 
18.4 
19.4 

20.4 
21.4 
22.4 
23.4 

24.4 
25.4 
26.4 
27.4 

28.4 
29.4 
30.4 
31.4 


Right 

Aaoen- 

slon. 


h  m 
130 

s 
66.96 
66.76 
66.49 
66.17 

65.86 
65.59 
65.37 
65.21 

65.10 
65.00 
64.86 
64.67 

64.42 
64.10 
63.69 
63.23 

62.72 
62.20 
61.66 
61.15 

60.67 
60.22 
59.82 
59.46 

59.11 
58.73 
58.28 
57.76 

57.12 
56.40 
55.64 
54.85 


Decli- 
nation. 


Wash. 
Mean 
Time. 


+88  51 


// 


53.44 
53.86 
54.25 
54.62 

54.97 
55.30 
55.63 
55.96 

56.29 
56.65 
57.01 
57.38 

57.76 
58.14 
58.52 
58.89 

59.22 
59.56 
59.88 
60.20 

60.48 
60.77 
61.06 
61.38 

61.69 
62.04 
62.39 
62.75 

63.11 
63.46 
63.75 
64.05 


Nov. 

0.5 
1.5 
2.5 
3.5 

4.5 
5.4 
6.4 

7.4 

8.4 

9.4 

10.4 

11.4 

12.4 
13.4 
14.4 
15.4 

16.4 
17.4 
18.4 
19.4 

20.4 
21.4 
22.4 
23.4 

24.4 
25.4 
26.4 
27.4 

28.4 
29.4 
30.4 
31.4 


Rl^t 

Afloen- 

sion. 


h  m 
142 

s 

19.50 
19.45 
19.40 
19.35 

19.27 
19.19 
19.09 
18.95 

18.82 
18.66 
18.51 
18.36 

18.22 
18.09 
17.97 
17.84 

17.72 
17.60 
17.46 
17.32 

17.15 
16.98 
16.79 
16.56 

16.35 
16.13 
15.94 
15.74 

15.56 
15.39 
15.23 
15.05 


DeoU- 
nation. 


Wash. 
Mean 
Time. 


-85  11  Nov 


// 


22.23 
22.50 
22.78 
23.07 

23.39 
23.72 
24.06 
24.39 

24.72 
25.02 
25.31 
25.58 

25.82 
26.06 
26.30 
26.57 

26.83 
27.09 
27.38 
27.66 

27.95 
28.25 
28.54 
28.79 

29.03 
29.23 
29.42 
29.60 

29.76 
29.94 
30.12 
30.34 


0.6 
1.6 
2.6 
3.6 

4.6 
5.6 
6.5 
7.5 

8.5 

9.5 

10.5 

11.5 

12.5 
13.5 
14.5 
15.6 

16.6 
17.6 
18.5 
19.5 

20.5 
21.5 
22.5 
23.5 

24.5 
25.5 
26.5 
27.5 

28.5 
29.6 
30.5 
31.5 


Rig^t 
Ascen- 
sion. 


h  m 
410 

8 

18.08 
18.27 
18.44 
18.59 

18.72 
18.84 
18.96 
19.11 

19.28 
19.45 
19.62 
19.80 

19.96 
20.11 
20.25 
20.35 

20.46 
20.55 
20.62 
20.69 

20.76 
20.83 
20.91 
21.02 

21.13 
21.26 
21.37 
21.48 

21.56 
21.61 
21.65 
21.66 


Deoli- 
natkoL 


Wash. 
Mean 
Time. 


+85  20 


// 


8.21 
8.56 
8.93 
9.26 

9.59 

9.88 

10.15 

10.42 

10.70 
10.97 
11.29 
11.60 

11.94 
12.30 
12.66 
13.03 

13.39 
13.72 
14.06 
14.40 

14.71 
15.00 
15.30 
15.60 

15.91 
16.22 
16.59 
16.96 

17.34 
17.72 
18.11 
18.45 


Nov. 

0.6 
1.6 
2.6 
3.6 

4.6 
5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.5 
22.6 
23.6 

24.6 
25.6 
26.6 
27.6 

28.5 
29.5 
30.6 
31.5 


Right 

Aann- 

sion. 


h  m 
535 

8 

25.99 
26.28 
26.52 
26.75 

26.97 
27.16 
27.36 
27.58 

27.80 
28.04 
28.28 
28.54 

28.79 
29.03 
29.26 
29.46 

29.66 
29.84 
30.01 
30.16 

30.31 
30.48 
30.65 
30.83 

31.02 
31.24 
31.45 
31.65 

31.84 
32.00 
32.14 
32.25 


Deeli- 
natioo. 


+85  9 


rt 


21.64 
21.91 
22.1$ 
22.41 

22.66 
22.88 
23.09 
23.27 

23.46 
23.64 
23.86 
24.08 

24.32 
24.59 
24.87 
25.16 

25.46 
25.75 
26.03 
26.31 

26.56 
26.81 
27.04 
27.28 

27.51 
27.77 
28.05 
28.36 

28.69 
29.03 
29.37 
29.71 


50.55     +50.54 
Ih   29«  44V254 
+88'»  51'    26  ".03 


11.93     -11.89 
Ih  42«     6t.i02 

-85^  11'    39".58 


12.30      +12.26 
^     9»  44«.952 
+85^  20'      1".04 


11.84     +11.80 
5^  34«  54«.014 
+85«    9'   28".07 


APPARENT  PLACES  OF  STARS,  1916, 


30a 


CIRCUMPOLAK  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON, 


UO.MeBM. 

CMentn. 

61  H.  Cephel. 

86  H.  Camelop. 

7  Q.  OotaatU. 

Ifk«.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

WariL 
Man 

Time. 

sioa. 

Dfmll- 
natioD. 

Wash. 
Mean 
Time. 

Ri^it 

Aaom- 

sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Ri0it 

Aaoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rl^t 

Asoeup 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rifj^t 

Asoen* 

sion. 

DeoU- 
natlML. 

h  m 

•    / 

li  m 

•     / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    t 

JTov. 

546 

-84  49 

Nov. 

6  47 

-80  43 

mm 

Nov. 

7    2 

+87  10 

Nov. 

7  13 

+82  34 

Nov. 

716 

-8658 

0.6 

8 

23.59 

WW 

28.56 

0.7 

1.57 

fw 

17.18 

0.7 

s 
20.34 

40.52 

0.7 

s 
48.32 

It 
16.01 

0.7 

s 

25.29 

45.55 

1.6 

23.73 

28.76 

1.7 

1.68 

17.32 

1.7 

20.91 

40.65 

1.7 

48.54 

16.11 

1.7 

25.60 

45.65 

2.6 

23.90 

28.97 

2.7 

1.79 

17.48 

2.7 

21.43 

40.78 

2.7 

48.75 

16.21 

2.7 

25.93 

45.76 

3.6 

24.07 

29.19 

3.7 

1.90 

17.65 

3.7 

21.92 

40.92 

3.7 

48.95 

16.31 

3.7 

26.29 

45.87 

4.6 

24.24 

29.43 

4.7 

2.03 

17.83 

4.7 

22.38 

41.04 

4.7 

49.12 

16.43 

4.7 

26.67 

46.01 

5.6 

24.42 

29.70 

5.7 

2.16 

18.02 

5.7 

22.81 

41.15 

5.7 

49.30 

16.52 

5.7 

27.06 

46.18 

6.6 

24.57 

20.98 

6.7 

2.28 

18.25 

6.7 

23.23 

41.25 

6.7 

49.47 

13.59 

6.7 

27.44 

46.35 

7.6 

24.73 

30.31 

7.7 

2.40 

18.51 

7.7 

23.68 

41.32 

7.7 

49.63  1 16.63 

7.7 

27.83 

46.59 

8.6 

24.88 

30.64 

8.6 

2.51 

18.80 

8.7 

24.14 

41.40 

8.7 

49.81 

16.68 

8.7 

28.20 

46.81 

9.6 

25.01 

30.98 

9.6 

2.62 

19.09 

9.7 

24.60 

41.47 

9.7 

49.99 

16.73 

9.7 

28.53 

47.05 

10.6 

25.11 

31.30 

10.6 

2.72 

19.36 

10.7 

25.11 

41.56 

10.7 

50.19 

16.79 

10.7 

28.85 

47.28 

11.6 

25.22 

31.60 

11.6 

2.82 

19.64 

11.7 

25.62 

41.66 

11.7 

50.40 

16.88 

11.7 

29.15 

47.53 

12.6 

25.32 

31.89 

12.6 

2.91 

19.89 

12.7 

26.13 

41.80 

12.7 

50.62 

16.97 

12.7 

29.44 

47.76 

13.6 

25.43 

32.18 

13.6 

3.00 

20.16 

13.6 

26.65 

41. m 

13.7 

50.83 

17.09 

13.7 

29.71 

47.98 

14.6 

25.53 

32.46 

14.6 

3.09 

20.40 

14.6 

27.14 

42.11 

14.7 

51.03 

17.23 

14.7 

29.99 

48.17 

15.6 

25.63 

32.73 

15.6 

3.18 

20.63 

15.6 

27.62 

42.29 

15.6 

51.22 

17.40 

15.7 

30.27 

48.38 

16.6 

25.75 

33.00 

16.6 

3.28 

20.85 

16.6 

28.09 

42.48 

16.6 

51.40 

17.56 

16.6 

30.56 

48.58 

17.6 

25.86 

33.29 

17.6 

3.37 

21.11 

17.6 

28.51 

42.67 

17.6 

51.57 

17.70 

17.6 

30.88 

48.81 

18.6 

25.99 

33.57 

18.6 

3.47 

21.34 

18.6 

28.92 

42.85 

18.6 

51.73 

17.86 

18.6 

31.19 

49.02 

19.6 

26.11 

33.88 

19.6 

3.57 

21.62 

19.6 

29.30 

43.04 

19.6 

51.88 

18.03 

19.6 

31.50 

49.23 

20.6 

26.22 

34.21 

20.6 

3.67 

21.91 

20.6 

29.68 

43.21 

20.6 

52.04 

18.18 

20.6 

31.82 

49.49 

21.6 

26.31 

34.56 

21.6 

3.76 

22.23 

21.6 

30.06 

43.38 

21.6 

52.18 

18.32 

21.6 

32.14 

49.76 

22.6 

26.40 

JW.^i 

22.6 

3.84 

22.56 

22.6 

30.46 

43.52 

22.6 

52.36 

18.45 

22.6 

32.44 

50.05 

23.6 

26.49 

35.31 

23.6 

3.93 

22.90 

23.6 

30.87 

43.66 

23.6 

52.52 

18.57 

23.6 

32.72 

50.36 

24.6 

26.54 

35.60 

24.6 

4.01 

23.27 

24.6 

31.29 

43.81 

24.6 

52.69 

18.69 

24.6 

32.96 

50.68 

25.6 

26.58 

36.03 

25.6 

4.07 

23.61 

25.6 

31.76 

43.96 

25.6 

52.89 

18.81 

25.6 

33.18 

50.99 

16.6 

26.61 

36.38 

26.6 

4.13 

23.94 

26.6 

32.24 

44.14 

26.6 

53.07 

18.94 

26.6 

33.37 

51.30 

27.6 

26.64 

36.71 

27.6 

4.20 

24.24 

27.6 

32.72 

44.35 

27.6 

53.28 

19.13 

27.6 

33.55 

51.57 

28.6 

26.69 

37.01 

28.6 

4.25 

24.52 

28.6 

33.18 

44.58 

28.6 

53.46 

19.32 

28.6 

33.73 

51.85 

29.6 

26.71 

37.29 

29.6 

4.30 

24.81 

29.6 

33.60 

44.82 

29.6 

53.65 

19.56 

29.6 

33.92 

52.08 

311.5 

26.75 

37.60 

30.6 

4.37 

25.09 

30.6 

33.98 

45.09 

30.6 

53.80 

19.78 

30.6 

34.13 

52.32 

31.5 

26.81 

37.91 

31.6 

4.43 

25.37 

31.6 

34.33 

45.35 

31.6 

53.94 

20.03 

31.6 

34.35 

52.60 

11.08       -11.04 

6.2 

M)       -6.12 

20.31     +20.29 

7.73       +7.67 

18.47    -18.45 

5^    46>   26'.439 

^ 

47»     3-.489 

1^     1«  34'.861 

7^   13»  29-. 477 

7h  igm  40-.555 

'S4? 

49'     4 

«".17  1 

-80*» 

43'    3 

4".16  1 

+87<> 

11' 

0".ll  1 

+82*> 

34'    3 

6".50  1 

-86*» 

54'     ( 

)".14 
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APPARENT  PLACES  OF  STABS,  1916. 

CIKCUMPOLAK  STAKS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oroombxidce  1119. 

COotentis. 

1  H.  I>IftOOIli8. 

C  Cliaiiueleoiitis. 

80  H.  Gamelop. 

Mag.  7.0 

Mag.  6.4 

Mag.  4.6 

Mag.  6.2 

« 

Mag.  5.3 

Wash. 

Mean 

Time. 

Rl^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ascen* 

slon. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rl^t 

Ascen- 

.slon. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rl^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rl^t 

AffWHI** 

sion. 

Deeli- 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    » 

Nov. 

816 

+88  62 

Nov. 

9   8 

-8619 

Nov. 

925 

+8141 

Nov. 

936 

-80  33 

Nov. 

10  21 

+8258 

mm 

0.7 

11.14 

42.90 

0.8 

s 
63.02 

WW 

36.86 

0.8 

22.66 

WW 

23.94 

0.8 

19.15 

WW 

46.83 

0.8 

8 

3.31 

Ww 

36.58 

1.7 

12.60 

42.89 

1.8 

63.25 

36.86 

1.8 

22.76 

23.79 

1.8 

19.27 

46.79 

1.8 

3.61 

36.34 

2.7 

13.98 

42.89 

2.8 

53.49 

36.86 

2.8 

22.96 

23.66 

2.8 

19.39 

46.75 

2.8 

3.72 

36.13 

8.7 

16.29 

42.91 

3.8 

63.76 

36.83 

3.8 

23.13 

23.66 

3.8 

19.52 

46.70 

3.8 

3.91 

35.94 

4.7 

16.52 

42.93 

4.8 

54.02 

36.80 

4.8 

23.29 

23.46 

4.8 

19.66 

46.64 

4.8 

4.09 

35.76 

5.7 

17.68 

42.94 

6.8 

54.30 

36.78 

6.8 

23.44 

23.35 

6.8 

19.79 

46.61 

6.8 

4.24 

35.69 

«.7 

18.80 

42.94 

6.8 

54.61 

36.82 

6.8 

23.59 

23.23 

6.8 

19.94 

46.60 

6.8 

4.40 

35.42 

7.7 

19.91 

42.92 

7.8 

54.92 

56.87 

7.8 

23.73 

23.10 

7.8 

20.10 

46.62 

7.8 

4.55 

35.21 

8.7 

21.08 

42.89 

8.8 

66.22 

36.94 

8.8 

23.88 

22.95 

8.8 

20.26 

46.66 

8.8 

4.70 

34.98 

9.7 

22.30 

42.86 

9.7 

66.61 

37.03 

9.8 

24.06 

22.80 

9.8 

20.41 

46.71 

9.8 

4.87 

34.76 

10.7 

23.58 

42.83 

10.7 

66.80 

37.14 

10.8 

24.23 

22.66 

10.8 

20.56 

46.77 

10.8 

6.06 

34.62 

11.7 

24.91 

42.81 

11.7 

66.07 

37.23 

11.8 

24.40 

22.50 

11.8 

20.71 

46.84 

11.8 

5.24 

34.32 

12.7 

28.27 

42.81 

12.7 

66.32 

37.33 

12.8 

24.60 

22.39 

12.8 

20.86 

46.92 

12.8 

5.44 

34.11 

13.7 

27.64 

42.84 

13.7 

56.57 

37.42 

13.7 

24.78 

22.28 

13.8 

20.98 

46.97 

13.8 

5.66 

33.92 

14.7 

29.00 

42.90 

14.7 

56.81 

37.49 

14.7 

24.98 

22.19 

14.8 

21.11 

47.03 

14.8 

5.86 

33.74 

16.7 

30.33 

42.96 

16.7 

67.06 

37.55 

16.7 

26.17 

22.13 

15.8 

21.24 

47.07 

15.8 

6.07 

33.69 

16.7 

31.61 

43.06 

16.7 

67.30 

37.62 

16.7 

26.36 

22.08 

16.7 

21.37 

47.12 

16.8 

6.28 

33.45 

17.7 

32.85 

43.14 

17.7 

67.57 

37.68 

17.7 

25.53 

22.03 

17.7 

21.50 

47.16 

17.8 

6.48 

33.33 

18.7 

34.02 

43.23 

18.7 

57.83 

37.77 

18.7 

25.71 

22.02 

18.7 

21.64 

47.23 

18.8 

6.68 

33.22 

19.7 

35.14 

43.31 

19.7 

58.10 

37.85 

19.7 

25.86 

21.99 

19.7 

21.78 

47.29 

19.8 

6.86 

33.12 

20.7 

36.22 

43.40 

20.7 

58.38 

37.96 

20.7 

26.01 

21.95 

20.7 

21.93 

47.38 

20.8 

7.03 

33.02 

21.7 

37.30 

43.46 

21.7 

58.67 

38.09 

21.7 

26.16 

21.90 

21.7 

22.08 

47.46 

21.8 

7.19 

32.90 

22.7 

38.37 

43.49 

22.7 

58.96 

38.26 

22.7 

26.32 

21.85 

n.1 

22.23 

47.58 

22.8 

7.37 

32.76 

23.7 

39.49 

43.54 

23.7 

59.26 

38.43 

23.7 

26.48 

21.77 

23.7 

22.39 

47.72 

23.8 

7.66 

32.61 

24.7 

40.68 

43.59 

24.7 

59.52 

38.82 

24.7 

26.66 

21.69 

24.7 

22.54 

47.88 

24.8 

7.74 

32.45 

26.7 

41.93 

43.64 

25.7 

69.77 

38.83 

25.7 

26.84 

21.62 

25.7 

22.68 

48.06 

26.8 

7.94 

32.89 

26.7 

43.26 

43.72 

26.7 

60.00 

39.03 

26.7 

27.03 

21.56 

26.7 

22.81 

48.23 

26.8 

8.16 

32.16 

27.7 

44.61 

43.80 

27.7 

60.22 

39.22 

27.7 

27.23 

21.51 

27.7 

22.94 

48.41 

27.7 

8.39 

32.02 

28.7 

46.93 

43.93 

28.7 

60.43 

39.40 

28.7 

27.44 

21.51 

28.7 

23.06 

48.57 

28.7 

8.61 

31.92 

29.7 

47.22 

44.06 

29.7 

60.66 

39.55 

29.7 

27.64 

21.51 

29.7 

23.17 

48.72 

29.7 

8.84 

31.84 

30.7 

48.42 

44.23 

30.7 

60.86 

39.71 

30.7 

27.82 

21.56 

30.7 

23.29 

48.85 

30.7 

9.06 

31.78 

81.6 

49.62 

44.40 

31.7 

61.09 

39.86 

31.7 

28.00 

21.60 

31.7 

23.42 

48.99 

31.7 

9.26 

31.73 

61.10      +61.09 

12.27     -12.23 

6.92       +6.86 

6.10       -6.02 

8.] 

18      +8.12 

8^    14"  48-.311 

S^    9-    6-.086 

^  25»  12- .930 

^  36"  24- .003 

W 

20-  57- .259 

+88** 

63'    1 

1".43  1 

-86^ 

19'    A 

2  ".77 

+81^ 

41'    I 

>7".18  1 

-80*> 

33'    I 

0".61 

+82^ 

69'    1 

2  ".27 
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CmCUMPOLAR  STABS. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


70otuitts. 

Bradley  1678. 

I  Ootantts. 

88  H.Camelop.  tteq. 

K  Octantts. 

M^.6.3 

Mag.  6.3 

Mag.  5.4 

Mag.  5.3 

Mag.  5.6 

WHh. 

skm. 

Deott- 
ntttioD. 

Wash. 
Mean 
Time. 

Rl^t 

Asnen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Rifi^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^it 
Ascen- 
sion. 

Decli- 
nation. 

W&sh. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Deoll- 
nation. 

li  m 

•    / 

b  m 

o       / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    » 

Noir. 

10  59 

-84  8 

Nov. 

1214 

+88  9 

Nov. 

12  45 

-84  40 

Nov. 

12  48 

+83  51 

Nov. 

13  26 

-8521 

Mm 

0.8 

8 

45.81 

35.22 

0.9 

8 

4.42 

21.70 

0.9 

8 

53.09 

WW 

15.31 

0.9 

8 

22.19 

38.49 

0.9 

8 

57.75 

WW 

38.91 

L8 

45.97 

35.08 

1.9 

4.86 

21.31 

1.9 

53.20 

15.10 

1.9 

22.30 

38.11 

1.9 

57.84 

38.67 

i^  46.13 

34.96 

2.9 

5.32 

20.99 

2.9 

53.31 

14.86 

2.9 

22.41 

37.72 

2.9 

57.92 

38.40 

S.8 

46.30 

34.79 

3.9 

5.75 

20.67 

3.9 

53.42 

14.60 

3.9 

22.52 

37.37 

3.9 

58.01 

38.13 

« 

46.49 

34.62 

4.9 

6.18 

20.35 

4.9 

58.55 

14.32 

4.9 

22.61 

37.05 

4.9 

58.10 

37.82 

'     6^ 

46.69 

34.44 

5.9 

6.56 

20.06 

5.9 

53.69 

14.04 

5.9 

22.70 

36.73 

5.9 

58.23 

37.50 

6^ 

46.92 

34.30 

6.9 

6.90 

19.75 

6.9 

53.86 

13.78 

6.9 

22.78 

36.42 

6.9 

58.37 

37.18 

7^ 

47.14 

34.18 

7.9 

7.20 

19.4" 

7.9 

54.05 

13.51 

7.9 

22.85 

36.10 

7.9 

58.65 

36.90 

8^ 

47.38 

34.08 

8.9 

7.51 

19.16 

8.9 

54.25 

13.25 

8.9 

22.91 

35.76 

8.9 

68.73 

36.61 

9^ 

47.62 

34.03 

9.9 

7.82 

18.84 

9.9 

54.45 

13.02 

9.9 

22.99 

35.39 

9.9 

58.93 

36.33 

10.8 

47.85 

33.96 

10.9 

8.19 

18.51 

10.9 

54.65 

12.83 

10.9 

23.07 

35.03 

10.9 

59.12 

36.09 

ILS 

48.07 

33.89 

11.9 

8.59 

18.17 

11.9 

54.86 

12.64 

11.9 

23.17 

34.66 

11.9 

59.32 

35.86 

12.8 

48.28 

33.85 

12.9 

9.05 

17.82 

12.9 

55.04 

12.45 

12.9 

23.29 

34.30 

12.9 

59.50 

35.63 

13.8 

48.48 

33.80 

13.9 

9.54 

17.50 

13.9 

55.23 

12.27 

13.9 

23.42 

33.94 

13.9 

59.68 

35.41 

14^ 

48.68 

33.74 

14.9 

10.07 

17.18 

14.9 

55.40 

12.08 

14.9 

23.56 

33.57 

14.9 

59.85 

35.19 

15.8 

48.88 

33.69 

15.9 

10.62 

16.89 

15.9 

55.57 

11.89 

15.9 

23.69 

33.23 

15.9 

60.00 

34.97 

16.8 

49.07 

33.61 

16.9 

11.16 

16.61 

16.9 

55.73 

11.71 

16.9 

23.83 

32.89 

16.9 

60.16 

34.76 

17.8 

49.27 

33.53 

17.9 

11.71 

16.33 

17.9 

55.90 

11.60 

17.9 

23.98 

32.61 

17.9 

60.31 

34.60 

18.8 

49.48 

33.46 

18.9 

12.24 

16.09 

18.9 

56.07 

11.30 

18.9 

24.12 

32.30 

18.9 

60.49 

34.24 

19.8 

49.70 

33.40 

19.8 

12.75 

15.84 

19.9 

56.26 

11.10 

19.9 

24.26 

32.01 

19.9 

60.67 

33.98 

».8 

49.94 

33.34 

20.8 

13.23 

15.60 

20.9 

56.47 

10.89 

20.9 

24.38 

31.74 

20.9 

60.87 

33.73 

&.8 

50.17 

33.29 

21.8 

13.67 

15.38 

21.9 

56.69 

10.68 

21.9 

24.48 

31.47 

21.9 

61.09 

33.50 

12S 

50.43 

33.29 

22.8 

14.10 

15.14 

22.9 

56.93 

10.51 

22.9 

24.60 

31.18 

22.9 

61.33 

33.27 

S8.8 

50i» 

33.28 

23.8 

14.55 

14.86 

23.9 

57.18 

10.35 

23.9 

24.71 

30.88 

23.9 

61.59 

33.06 

M.8 

50.93 

33.31 

24.8 

15.00 

14.59 

24.9 

57.43 

10.23 

24.9 

24.84 

30.55 

1 
24.9   61.86 

32.87 

3S.8 

51.18 

33.37 

25.8 

15.49 

14.31 

25.9 

57.70 

10.14 

25.9 

24.97 

30.23 

25.9 

62.13 

32.72 

11.8 

51.41 

33.43 

26.8 

16.05 

14.03 

26.9 

57.93 

10.02 

26.9 

25.12 

29.89 

26.9 

62.37 

32.57 

27.8 

51.62 

33.50 

27.8 

16.65 

13.74 

27.8 

58.16 

9.94 

27.9 

25.29 

29.65 

27.9 

62.61 

32.45 

».8 

51.82 

33.56 

28.8 

17.30 

13.45 

28.8 

58.37 

9.87 

28.8 

25.48 

29.23 

28.9 

62.83 

32.32 

29.8 

52.02 

33.59 

29.8 

18.00 

13.22 

29.8 

58.57 

9.77 

29.8 

25.66 

28.94 

29.9 

63.03 

32.17 

ao.8 

52.22 

33.60 

30.8 

18.66 

13.00 

30.8 

58.76 

9.66 

30.8 

25.85 

28.66 

30.9 

63.23 

32.00 

31.8   52.43 

33.61 

31.8 

19.31 

12.81 

31.8 

58.97 

9.52 

31.8 

26.03 

28.42 

31.9 

63.45 

31.82 

9.80        -9.76 

31.( 

yb     +31.04 

10.77     -10.72 

9.35       +9.29 

12.36     -12.32 

10^   09*  5&'.642 

12h 

14*  28».053 

12^  46»     1M83 

Yl^  48«  29«.976 

13*^  27«    5-.514 

-84* 

8'    3 

11  ".24  1 

+88** 

9'    S 

►6".03  1 

-84*> 

40' 

2".72 

+83'' 

52'    ] 

.0".05  1 

-85'' 

21'   2 

3".59 

79790*»— 1916- 
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APPARENT  PLACES  OF  STARS,  1916. 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  Ootentls. 

Mag.  4.1 

Oroombxidce  8288. 

Mag.  7.2 

Mag.  5.7 

B  UruB  Minoiis. 
Mag.  4.4 

S9  a.  AfodSs. 
Mag.  5.9 

Wash. 

Mean 

Time. 

Asoen* 
sion. 

DecU- 
nation. 

Wash, 
Ifean 
Time. 

Right 

Aaoeo- 

sion. 

Deoli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
natlon. 

Wash. 
Mean 
Tlnie. 

Right 
Asoeo- 

sioo. 

DKi- 

nstioB. 

h  m 

o       / 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

•     r 

Nov. 

1413 

-8317 

00 

Nov. 

15    3 

+87  32 

Nov. 

15  23 

-8411 

Nov. 

16  54 

+8210 

Nov. 

1715 

-8047 

0.9 

s 
16.16 

21.73 

1.0 

8 

12.64 

67.86 

1.0 

s 
44.00 

WW 

37.46 

1.1 

s 
17.16 

WW 

39.50 

1.1 

s 

49.54 

21.44 

1.9 

16.19 

21.47 

2.0 

12.51 

67.45 

2.0 

43.98 

37.20 

2.1 

17.05 

39.15 

2.1 

49.47 

21.24 

2.9 

16.22 

21.19 

3.0 

12.41 

67.05 

3.0 

43.95 

36.92 

3.1 

16.94 

38.82 

3.1 

49.41 

21.03 

3.9 

16.25 

20.90 

4.0 

12.33 

66.68 

4.0 

43.92 

36.62 

4.1 

16.83 

38.51 

4.1 

49.33 

2D.» 

4.9 

16.28 

20.57 

5.0 

12.25 

66.34 

5.0 

43.90 

36.30 

5.1 

16.73 

38.22 

5.1 

49.25 

20i3 

5.9 

16.32 

20.25 

6.0 

12.17 

65.98 

6.0 

43.88 

35.97 

6.1 

16.64 

37.95 

6.1 

49.18 

%Ti 

6.9 

16.39 

19.91 

6.9 

12.05 

65.66 

7.0 

43.88 

35.62 

7.1 

16.54 

37.70 

7.1 

49.11 

19.96 

7.9 

16.47 

19.58 

7.9 

11.91 

65.35 

8.0 

43.91 

35.26 

8.1 

16.42 

37.47 

8.1 

49.05 

19.65 

8.9 

16.56 

19.26 

8.9 

11.75 

65.03 

9.0 

43.95 

34.92 

9.1 

16.31 

37.21 

9.1 

49.00 

19^ 

9.9 

16.67 

18.96 

9.9 

11.60 

64.65 

10.0 

44.00 

34.56 

10.1 

16.20 

36.94 

10.1 

48.98 

Will 

10.9 

16.78 

18.68 

10.9 

11.45 

64.29 

11.0 

44.06 

34.26 

11.1 

16.09 

36.65 

11.1 

48.96 

18.n 

11.9 

16.89 

18.42 

11.9 

11.35 

63.91 

11.9 

44.12 

33.96 

12.1 

15.98 

36.34 

12.1 

48.94 

18.43 

12.9 

16.99 

18.17 

12.9 

11.25 

63.51 

12.9 

44.18 

33.66 

13.1 

15.88 

36.01 

13.1 

48.91 

18.16 

13.9 

17.09 

17.93 

13.9 

11.19 

63.11 

13.9 

44.24 

33.39 

14.1 

15.77 

35.66 

14.1 

48.89 

17.S9 

14.9 

17.18 

17.69 

14.9 

11.17 

62.71 

14.9 

44.28 

33.12 

15.1 

15.69 

35.31 

15.1 

48.86 

17.« 

15.9 

17.27 

17.44 

15.9 

11.16 

62.32 

15.9 

44.32 

32.84 

16.1 

15.61 

34.96 

16.1 

48.82 

17.31 

16.9 

17.35 

17.17 

16.9 

11.19 

61.93 

16.9 

44.35 

32.56 

17.0 

15.54 

34.61 

17.1 

48.79 

17.13 

17.9 

17.43 

16.90 

17.9 

11.23 

61.54 

17.9 

44.38 

32.25 

18.0 

15.47 

34.26 

18.1 

48.75 

16.85 

18.9 

17.51 

16.63 

18.9 

11.27 

61.19 

18.9 

44.42 

31.95 

19.0 

15.40 

33.92 

19.1 

48.71 

16.58 

19.9 

17.60 

16.36 

19.9 

11.30 

60.8S 

19.9 

44.46 

31.62 

20.0 

15.34 

33.58 

20.1 

48.66 

16.26 

20.9 

17.71 

16.07 

20.9 

11.32 

60.54 

20.9 

44.52 

31.29 

21.0 

15.27 

33.28 

21.1 

48.64 

15.94 

21.9 

17.83 

15.76 

21.9 

11.34 

60.20 

21.9 

44.60 

30.94 

22.0 

15.21 

32.99 

22.1 

48.62 

15.69 

22.9 

17.97 

15.49 

22.9 

11.32 

59.88 

22.9 

44.69 

30.59 

23.0    15.14 

32.70 

23.0 

48.61 

15i4 

23.9 

18.12 

15.22 

23.9 

11.29 

59.54 

23.9 

44.81 

30.27 

24.0    15.06 

1 

32.42 

24.0 

48.60 

14.88 

24.9 

18.29 

14.99 

24.9 

11.26 

59.18 

24.9 

44.94 

29.97 

25.0 

14.99 

32.11 

25.0 

48.62 

14.55 

25.9 

18.45 

14.78 

25.9 

11.25 

58.81 

25.9 

45.07 

29.69 

26.0 

14.91 

31.78 

26.0 

48.65 

14i5 

26.9 

18.60 

14.59 

26.9 

11.27 

58.41 

26.9 

45.20 

29.44 

27.0 

14.84 

31.42 

27.0 

48.67 

13.95 

27.9 

18.76 

14.42 

27.9 

11.31 

58.01 

27.9 

45.32 

29.22 

28.0 

14.77 

31.03 

28.0 

48.70 

13.«» 

28.9 

18.90 

14.25 

28.9 

11.41 

57.61 

28.9 

45.43 

28.98 

29.0 

14.72 

30.62 

29.0 

48.72 

13.43 

29.9 

19.02 

14.06 

29.9 

11.55 

57.22 

29.9 

45.54 

28.73 

30.0 

14.68 

30.22 

30.0 

48.73 

i3.i: 

30.9 

19.15 

13.86 

30.9 

11.71 

56.85 

30.9 

45.62 

28.47 

31.0 

14.64 

29.84 

31.0 

48.73 

12.91 

31.9 

19.27 

13.64 

31.9 

11.89 

56.50 

31.9 

45.70 

28.21 

32.0 

14.62 

29.49 

32.0 

48.72 

12.61 

8.56         -8.50 

23.40     +23.38 

9.88       -9.83 

7.35       +7.28 

6.25      -< 

6.17 

U^    13"   18-.531 

15»»     4»     0-.607 

15*^  23»  43- .237 

W  54»  31-.741 

W  15"  43'.7» 

-83<» 

17' 

4".27  1 

+87** 

33'    2 

4".43  1 

-840 

11'    1 

7  ".84  1 

+82^ 

10'    3 

«".40 

-80*> 

47'   : 

2".69 

APPARENT  PLACES  OF  STARS,  1916. 

CIRCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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6  JJnm  Mtnorig. 

X  Octantls. 

A.  TTrssB  Minoris. 

(f  Octantts. 

76  Draconls. 

Mag.4A 

Majj.  5.2 

>rap.  6.6 

Maj».  5.5 

Mag.  5.7 

Ifcao 

Thne. 

Aaoen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Waslu 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

A.scen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h   m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

0     / 

h  m 

•    / 

Sov. 

17  58 

+86  36 

Nov. 

18    5 

-87  40 

Nov. 

19    1 

+89  1 

Nov. 

19  26 

-8913 

Nov. 

20  48 

+8213 

1.1 

s 

44.25 

62.20 

1.1 

s 
55.99 

10.19 

1.2 

s 
53.50 

16.76 

1.2 

s 
88.49 

49.43 

1.3 

s 
38.81 

48.87 

2.1 

43.87 

61.96 

2.1 

55.66 

10.01 

2.2 

51.98 

16.63 

2.2 

87.22 

49.32 

2.3 

:i8.62 

48.91 

3.1 

43.52 

61.72 

3.1 

55.30 

9.82 

3.2 

50.55 

16.49 

3.2 

85.85 

49.24 

3.2 

38.43 

48.94 

4.1 

43.20 

61.48 

4.1 

54.90 

9.62 

4.2 

49.20 

16.37 

4.2 

84.36 

49.12 

4.2 

38.26 

48.96 

5.1 

42.88 

61.27 

5.1 

54.48 

9.40 

5.2 

47.93 

16.23 

5.2 

82.79 

48.99 

6.2 

38.09 

48.98 

6.1 

42.58 

61.07 

6.1 

54.07 

9.15 

6.2 

46.72 

16.12 

6.2 

81.10 

48.83 

6.2 

37.93 

49.01 

7.1 

42.27 

60.89 

7.1 

53.68 

8.87 

7.2 

45.48 

16.03 

7.2 

79.60 

48.65 

7.2 

37.78 

49.06 

8.1 

41.96 

60.71 

8.1 

53.33 

8.57 

8.2 

44.23 

15.93 

8.2 

78.07 

48.45 

8.2 

37.62 

49.10 

9.1 

41.62 

60.54 

9.1 

53.02 

8.26 

9.2 

42.92 

15.84 

9.2 

76.65 

48.22 

9.2 

37.46 

49.17 

10.1 

41.27 

60.36 

10.1 

52.75 

7.96 

10.2 

41.56 

15.75 

10.2 

75.:h 

48.01 

10.2 

37.29 

49.25 

U.1 

40.92 

60.15 

11.1 

52.50 

7.66 

11.2 

40.15 

16.65 

11.2 

74.11 

47.79 

11.2 

37.12 

49.31 

12.1 

40.57 

59.92 

12.1 

52.27 

7.41 

12.2 

38.71 

15.52 

12.2 

72.98 

47.58 

12.2 

36.95 

49.35 

1S.1 

40.23 

59.68 

13.1 

52.05 

7.15 

13.1 

37.27 

15.38 

13.2 

71.86 

47.40 

13.2 

36.77 

49.38 

14.1 

39.89 

59.41 

14.1 

51.84 

6.90 

14.1 

35.86 

15.21 

14.2 

70.76 

47.23 

14.2 

36.59 

49.38 

13.1 

39.58 

59.14 

15.1 

51.60 

6.66 

15.1 

34.50 

15.03 

15.2 

69.64 

47.02 

15.2 

36.40 

49.35 

ie.i 

39.28 

58.85 

16.1 

51.35 

6.41 

16.1 

33,19 

14.85 

16.2 

68.48 

46.83 

16.2 

36.22 

49.32 

17.1 

38.99 

58.56 

17.1 

51.09 

6.16 

17.1 

31.95 

14.65 

17.2 

67.27 

46.68 

17.2 

36.04 

49.26 

1S.1 

38.73 

58.27 

18.1 

50.81 

5.90 

18.1 

30.77 

14.46 

18.2 

66.02 

46.48 

18.2 

;rj.87 

49.19 

19.1 

38.49 

57.99 

19.1 

50.52 

5.64 

19.1 

29.64 

14.26 

19.1 

64.72 

46.27 

19.2 

35.71 

49.13 

30.1 

38.25 

57.75 

20.1 

50.24 

5.34 

20.1 

28.56 

14.08 

20.1 

63.41 

46.05 

20.2 

35.55 

49.07 

XLl 

38.00 

57.50 

21.1 

49.97 

5.02 

21.1 

27.50 

13.89 

21.1 

62.09 

45.81 

21.2 

35.41 

49.02 

a.i 

37.76 

57.28 

22.1 

49.73 

4.68 

22.1 

26.43 

13.72 

22.1 

60.82 

45.54 

22.2 

35.25 

49.01 

23.1 

37.50 

57.05 

23.1 

49.54 

4.34 

23.1 

25.33 

13.57 

23.1 

59.64 

45.26 

23.2 

35.09 

48.98 

M.1 

37.23 

56.84 

24.1 

49.38 

3.98 

24.1 

24.17 

13.42 

24.1 

58.58 

44.95 

24.2 

34.94 

48.97 

2S.1 

36.95 

56.59 

25.1 

49.28 

3.64 

1 

25.1  1  22.94 

13.25 

25.1 

57.66 

44.65 

25.2 

34.77 

48.94 

».l 

36.66 

56.31 

26.1 

49.21 

3.31 

26.1 

21.66 

13.08 

26.1 

56.85 

44.35 

26.2 

;m.61 

48.91 

131 

36.37 

56.03 

27.1 

49.16 

3.00 

27.1 

20.34 

12.86 

27.1 

56.15 

44.06 

27.2 

34.44 

48.87 

28.1 

36.10 

55.71 

28.1 

49.11 

2.71 

28.1 

19.06 

12.64 

28.1 

55.47 

43.81 

28.2 

:^.26 

48.80 

29J   36.85 

55.36 

29.1 

49.03 

2.43 

29.1 

17.85 

12.41 

29.1 

54.75 

43.57 

29.2 

34.08 

48.72 

».l 

35.61 

55.02 

30.1 

48.93 

2.16 

30.1 

10.71 

12.14 

30.1 

53.96 

43.34 

30.2 

33.90 

48.59 

HI 

35.42 

54.68 

31.1 

48.80 

1.89 

31.1 

15.69 

11.87 

31.1 

53.07 

43.09 

31.2 

33.73 

48.44 

«.o 

35.24 

54.36 

32.1 

48.65 

1.59 

32.1 

14.77 

11.50 

32.1 

52.11 

42.83 

32.2 

33.58 

48.29 

16.94       +16.91 

24.58     -i 

S4.56 

58.52      +58.51 

74.39      -74.38 

7.40       +7.33 

17*    59»   20*.805 

18»»     5*  i 

^M63 

19'^     3™  51-.560 

1911    ogm      7..  189 

W  48»  44«.660 

+86* 

36'     5 

l'M9 

-87^ 

39'    I 

>2".21 

+89*» 

0'    i 

)6".70 

-89^ 

13'    i 

J5".99 

+82° 

13'    1 

6".38 
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APPARENT  PLACES  OF  STARS,  1916. 

CIRCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Xoctantls. 

V  Ootentts. 

ft  Ootentls. 

39  H.  Cephei. 

X^Octulli. 

Mag.  6.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Mean 
Time. 

Aaoen- 
sion. 

DeoU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoeo- 

aion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Asoen" 

aion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

WadL 
Mean 

Time. 

Right 

Aaoen- 

sian. 

DHfr 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•     ' 

Nov. 

2138 

-83  6 

Nov. 

2216 

-86  23 

Nov. 

22  87 

-81 4dNov. 

2327 

+86  51 

Nov. 

2347 

-«22l 

1.8 

24.84 

25.26 

1.8 

21.65 

44.15 

1.3 

8 

46.71 

WW 

17.66 

1.4 

8 

54.76 

WW 

16.04 

1.4 

25.82 

9f 

58.« 

2.8 

24.70 

25.33 

2.3 

21.39 

44.24 

2.3 

46.60 

17.69 

2.4 

54.43 

16.35 

2.4 

25.73 

60.17 

8.3 

24.56 

25.41 

3.3 

21.12 

44.37 

3.3 

46.47 

17.85 

8.4 

64.10 

16.62 

3.4 

25.63 

69.40 

4.8 

24.37 

25.49 

4.3 

20.81 

44.51 

4.3 

46.36 

17.99 

4.4 

63.78 

16.86 

4.4 

25.52 

S9.«4 

b.Z 

24.19 

25.58 

5.3 

20.47 

44.63 

5.3 

45.21 

18.16 

6.4 

63.49 

17.10 

5.4 

25.40 

5*.» 

«.3 

23.99 

25.64 

6.3 

20.10 

44.75 

6.3 

45.06 

18.29 

6.4 

53.22 

17.34 

6.4 

25.25 

60.U 

7.8 

23.79 

25.63 

7.3 

19.73 

44.83 

7.3 

44.89 

18.42 

7.3 

52.97 

17.59 

7.4 

25.11 

60i4 

^8 

28.59 

25.67 

8.8 

19.34 

44.89 

8.3 

44.74 

18.62 

8.3 

62.73 

17.85 

8.4 

24.96 

60^ 

9.3 

28.40 

25.65 

9.3 

18.97 

44.93 

9.3 

44.58 

18.60 

9.3 

62.49 

18.13 

9.4 

24.80 

61.71 

10.8 

23.22 

25.62 

10.3 

18.62 

44.94 

10.3 

44.43 

18.65 

10.3 

62.22 

18.41 

10.4 

24.65 

60  Jl 

11.8 

23.06 

25.57 

11.3 

18.27 

44.96 

11.3 

44.28 

18.70 

11.3 

61.94 

18.70 

11.4 

24.51 

€l.fl 

12.8 

22.90 

25.53 

12.3 

17.95 

44.95 

12.3 

44.16 

18.74 

12.3 

51.63 

18.97 

12.4 

24.37 

61.1^ 

18.3 

22.75 

25.50 

13.3 

17.65 

44.97 

18.3 

44.02 

18.79 

13.3 

51.81 

19.24 

13.3 

24.24 

6l.2> 

14.8 

22.59 

25.50 

14.3 

17.36 

45.01 

14.3 

43.89 

18.85 

14.3 

50.97 

19.50 

14.3 

24.12 

6Lfi 

15.3 

22.44 

25.48 

15.3 

17.05 

45.04 

15.3 

43.77 

18.90 

16.3 

50.60 

19.74 

16.3 

24.00 

61S7 

16.2 

22.29 

25.46 

16.3 

16.74 

45.08 

16.8 

48.66 

18.97 

16.3 

60.23 

19.97 

16.3 

23.88 

61.72 

17.2 

22.12 

25.46 

17.3 

16.43 

45.11 

17.3 

43.61 

19.05 

17.3 

49.85 

20.17 

17.3 

23.74 

%\» 

18.2 

21.95 

25.46 

18.3 

16.10 

45.13 

18.3 

43.37 

19.12 

18.3 

49.49 

20.36 

18.3 

23.60 

62.» 

19.2 

21.77 

25.44 

19.3 

16.75 

45.16 

19.3 

43.23 

19.18 

19.3 

49.15 

20.55 

19.3 

23.47 

62il 

20.2 

21.58 

25.40 

20.3 

15.38 

45.19 

20.3 

43.07 

19.26 

20.3 

48.81 

20.72 

20.3 

23.31 

e2.37 

21.2 

21.40 

25.35 

21.3 

15.01 

45.20 

21.3 

42.90 

19.30 

21.3 

48.48 

20.90 

21.3 

23.13 

€2.^ 

22.2 

21.20 

25.27 

22.3 

14.62 

45.17 

22.3 

42.73 

19.31 

22.3 

48.18 

21.08 

22.3 

22.96 

es.(« 

23.2 

21.01 

25.17 

23.3 

14.23 

45.12 

23.3 

42.67 

19.30 

23.3 

47.90 

21.28 

23.3 

22.79 

62.T( 

24.2 

20.83 

25.04 

24.3 

13.86 

45.03 

24.3 

42.41 

19.28 

24.3 

47.59 

21.51 

24.3 

22.61 

62.83 

26.2 

20.67 

24.90 

25.2 

13.52 

44.94 

25.3 

42.26 

19.23 

25.3 

47.27 

21.73 

25.3 

22.45 

6?.» 

26.2 

20.53 

24.76 

26.2 

13.19 

44.85 

26.3 

42.12 

19.17 

26.3 

46.93 

21.95 

26.3 

22.31 

62.»4 

27.2 

20.38 

24.63 

27.2 

12.91 

44.74 

27.3 

42.00 

19.11 

27.3 

46.56 

22.17 

27.3 

22.16 

62.16 

28.2 

20.25 

24.50 

28.2 

12.62 

44.67 

28.3 

41.88 

19.06 

28.3 

46.15 

22.37 

28.3 

22.02 

(3.«S 

29.2 

20.13 

24.40 

29.2 

12.34 

44.60 

29.3 

41.77 

19.03 

29.3 

45.73 

22.56 

29.3 

21.90 

m 

80.2 

19.99 

24.29 

30.2 

12.06 

44.54 

30.3 

41.64 

19.01 

30.3 

45.30 

22.71 

30.3 

21.76 

65.15 

31.2 

19.85 

24.22 

31.2 

11.75 

44.49 

31.2 

41.51 

19.01 

31.3 

44.88 

22.83 

31.3 

21.62 

65il 

32.2 

19.68 

24.14 

32.2 

11.43 

44.44 

32.2 

41.37 

19.00 

32.3 

44.49 

22.93 

32.8 

21.46 

6J.» 

8.33        -8.27 

15.91     -15.88 

7.03       -6.96 

18.23     +18,20 

7.64     - 

7.88 

2V   38»   10-.025 

22»»  15»  56«.333 

22'»   37»^  32«.703 

23»»  27»  44*.392 

23*»  47»  IS'.SU 

-83« 

6'    2 

I3".31  1 

-86<> 

23'    4 

t5".22  1 

-81° 

49'    2 

ll'Ml 

+86*> 

60'    S 

»".03  1 

-82^ 

29'     1 

S".4S 
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CIRCUMPOLAR  STARS. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


ttH.  Cctfhei. 
Mag.  4.5 

at  Vzum  Minoxis. 

(Polaris.) 
Mag.  2.1 

4  G.  Octantls. 

Mag.  5.6 

Groombrldge  760. 

Mag.  6.7 

Groombridge  044. 

Mag.  6.4 

Wnt. 
Ian 

Am. 

Right 

Aaoen- 

aioo. 

DeoU- 
natJozL 

Wash. 
Mean 

Time. 

Ri^it 

Aaoeii' 

sion. 

DocU- 
natjun. 

Wash. 
Mean 
Time. 

Right 

Afloen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

AMoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•    / 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

•    / 

Dec. 

0  57 

+85  49 

Dec. 

130 

+88  52 

mm 

Dec. 

142 

-85  11 

Dec. 

410 

+85  20 

Dec. 

535 

+85  9 

0.3 

8 

18.54 

WW 

7.22 

0.4 

s 
55.64 

WW 

3.75 

0.4 

s 
15.23 

30.12 

0.5 

8 

21.65 

18.11 

0.5 

32.14 

wW 

29.37 

1.3 

18.30 

7.45 

1.4 

54.85 

4.05 

1.4 

15.05 

30.34 

1.5 

21.66 

18.45 

1.5 

32.25 

29.71 

2.3 

18.06 

7.67 

2.4 

54.09 

4.32 

2.4 

14.86 

30.57 

2.5 

21.66 

18.79 

2.5 

32.35 

30.02 

3.3 

17.84 

7.87 

3.4 

53.39 

4.55 

3.4 

14.65 

30.81 

3.5 

21.60 

19.11 

3.5 

32.47 

30.31 

4.3 

17.65 

8.06 

4.4 

52.76 

4.78 

4.4 

14.42 

31.05 

4.5 

21.67 

19.39 

4.5 

32.55 

30.58 

5.3 

17.46 

8.27 

5.4 

52.18 

5.04 

5.4 

14.19 

31.28 

5.5 

21.70 

19.69 

5.5 

32.65 

30.83 

«.S 

17.28 

8.50 

6.4 

51.61 

5.28 

6.4 

13.93 

31.48 

6.5 

21.74 

19.99 

6.5 

32.78 

31.09 

7.3 

17.10 

8.73 

7.3 

51.05 

5.56 

7.4 

13.66 

31.66 

7.5 

21.78 

20.30 

7.5 

32.90 

31.86 

8.3 

16.92 

8.97 

8.3 

50.44 

5.83 

8.4 

13.42 

31.80 

8.5 

21.83 

20.61 

8.5 

33.05 

31.66 

9.3 

16.72 

9.21 

9.3 

49.77 

6.10 

9.4 

13.17 

31.93 

9.5 

21.87 

20.95 

9.5 

33.19 

31.97 

10^ 

16.49 

9.44 

10.3 

49.04 

6.39 

10.4 

12.94 

32.08 

10.5 

21.89 

21.30 

10.5 

33.32 

32.28 

11.3 

16.25 

9.66 

11.3 

48.22 

6.67 

11.3 

12.72 

32.18 

11.5 

21.90 

21.65 

11.5 

33.43 

32.62 

12^ 

15.98 

9.87 

1?.3 

47.35 

6.91 

12.3 

12.50 

32.31 

12.4 

21.89 

22.01 

12.5 

33.53 

32.97 

13^ 

15.71 

10.08 

13.3 

46.43 

7.16 

13.3 

12.29 

32.44 

13.4 

21.85 

22.37 

13.5 

33.62 

33.31 

14.3 

15.43 

10.28 

14.3 

45.49 

7.39 

14.3 

12.08 

32.58 

14.4 

21.81 

22.73 

14.5 

33.67 

33.66 

15.3 

15.15 

10.45 

15.3 

44.54 

7.62 

15.3 

11.85 

32.72 

15.4 

21.75 

23.06 

15.5 

33.72 

34.00 

16.3 

14.88 

10.60 

16.3 

43.60 

7.82 

16.3 

11.62 

32.86 

16.4 

21.70 

23.39 

16.5 

33.^^6 

34.34 

17.? 

14.62 

10.73 

17.3 

42.69 

8.01 

17.3 

11.38 

33.02 

17.4 

21.63 

23.68 

17.5 

33.79 

34.65 

18.3 

14.37 

10.84 

18.3 

41.82 

8.18 

18.3 

11.13 

33.17 

18.4 

21.56 

23.97 

18.5 

33.82 

34.92 

19.3 

14.13 

10.97 

19.3 

41.01 

8.35 

19.3 

10.86 

33.31 

19.4 

21,51 

24,25 

19.5    33.86 

35.23 

19.3 

13.91 

11.11 

20.3 

40.24 

8.51 

20.3 

10.57 

33.42 

20.4 

21.47 

24.53 

20.5    33.90 

35.50 

tl.3 

13.69 

11.25 

21.3 

39.50 

8.70 

21.3 

10.27 

33.53 

21.4 

21.44 

24.80 

21.5 

33.96 

35.77 

».3 

13.47 

11.41 

22.3 

38.76 

8.92 

22.3 

9.98 

33.60 

22.4 

21.43  1  25.09 

22.5 

34.04 

36.05 

2X3 

13.25 

11.59 

23.3 

37.96 

9.14 

23.3 

9.70 

33.66 

23.4 

21.42 

25.40 

23.5 

34.13 

36.37 

1U 

13.01 

11.77 

24.3 

37.10 

9.37 

24.3 

9.43 

33.70 

?4.1 

21.38  ,  25.75 

24.5 

34.20 

36.70 

25.3 

12.73 

11.93 

26.3 

36.14 

9.62 

25.3 

9.18 

33.70 

25.4 

21.34  i  26.09 

25.5 

34.26 

37.06 

H^ 

12.44 

12.09 

26.3 

35.10 

9.83 

26.3 

8.W 

33.72 

26.4 

21.26  ,  26.44 

26.5 

34.31 

37.43 

J7JI 

12.13 

12.23 

27.3 

34.00 

10.02 

27.3 

8.70 

33.76 

27.4 

21.17    26.79 

27.5 

34.33 

37.80 

28JI 

11.81 

12.33 

28.3 

32.88 

10.17 

28.3 

8.47 

33.80 

28.4 

21.05    27.11 

28.5 

34.32 

38.15 

29^ 

11.50 

12.40 

29.3 

31.78 

10.30 

29.3 

8.23 

33.85 

29.4 

20.92    27.41 

29.5 

34.28 

38.48 

mji 

11.21 

12.45 

30.3 

30.70 

10.40 

30.3 

7.96 

33.94 

30.4 

20.79    27.67 

30.5 

34.24 

38.80 

lU 

10.04 

12.49 

31.3 

29.73 

10.50 

31.3 

7.69 

34.01 

31.4 

20.66    27.91 

1 

31.5 

34.20 

39.06 

13.72       +1 

3.68 

50.65     +t 

^0.64 

11.93     -11.89 

12.31      +12.27 

11.85     +11.81 

9^   67- 

1-.657 

V  29a  ^ 

14-.25-4 

P   A^     6M02 

^     9«  4f.952 

5*'  34«  54-.014 

+85'' 

48'     2 

55".87 

+88^ 

51'    i 

55".03 

-85*> 

11'    i 

J9".58 

+85<> 

20' 

1".04 

+85^ 

9'    2 

8".07 
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CIRCDMPOLAE  STAKS. 
FOR  THE  UPPER  TRANSIT  AT 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qroomlnldce  1119. 

c. 

Ootantls. 

1  H.  Draconis. 

C  Chamftleontls. 

80  H.  Camelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

WadL 

MMn 

Ttnm. 

Right 
Aaoea- 

SiOQ. 

DecU- 
natkm. 

Wash. 
Mean 
Time. 

Right 

A.sonn- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rlgjit 

Ascen- 

.sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Affcen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rigjit 

Aaoen- 

8ion. 

Decli- 
nation. 

h  m 

•    / 

h  m 

•    / 

h  m 

o        / 

h  m 

•    / 

h  m 

•        9 

Dec. 

816 

+88  52 
If 

Dec. 

9   9 

-8519 

Dec. 

925 

+8141 

Dec. 

9  36 

-80  33 

mm 

Dec. 

10  21 

+8268 

0.7 

48.42 

44.23 

0.7 

s 
0.86 

39.71 

0.7 

s 
27.82 

21.56 

0.7 

s 
23.29 

WW 

48.85 

0.7 

8 

9.06 

WW 

31.78 

1.6 

49.52 

44.40 

1.7 

1.09 

39.86 

1.7 

28.00 

21.60 

1.7 

23.42 

48.99 

1.7 

9.26 

31.73 

2.6 

50.53 

44.55 

2.7 

1.33 

40.03 

2.7 

28.15 

21.65 

2.7 

23.55 

49.13 

2.7 

9.45 

31.70 

3.6 

51.49 

44.70 

3.7 

1.61 

40.20 

3.7 

28.30 

21.69 

3.7 

23.69 

49.29 

3.7 

9.63 

31.67 

4.6 

52.42 

44.83 

4.7 

1.87 

40.42 

4.7 

28.44 

21.72 

4.7 

23.83 

49.46 

4.7 

9.81 

31.64 

5.6 

53.38 

44.94 

5.7 

2.13 

40.65 

5.7 

28.59 

21.73 

5.7 

23.98 

49.67 

5.7 

9.98 

31.59 

6i 

54.35 

45.06 

6.7 

2.38 

40.93 

6.7 

28.74 

21.72 

6.7 

24.12 

49.90 

6.7 

10.15 

31.53 

7.6 

55.40 

45.17 

7.7 

2.63 

41.19 

7.7 

28.92 

21.73 

7.7 

24.26 

50.14 

7.7 

10.34 

31.45 

8.6 

56.50 

45.29 

8.7 

2.85 

41.46 

8.7 

29.09 

21.73 

8.7 

24.40 

50.38 

8.7 

10.53 

31.38 

1.6 

57.61 

45.44 

9.7 

3.05 

41.72 

9.7 

29.26 

21.76 

9.7 

24.51 

50.62 

9.7 

10.74 

31.33 

10.6 

58.74 

45.61 

10.7 

3.25 

41.98 

10.7 

29.44 

21.80 

10.7 

24.62 

50.86 

10.7 

10.96 

81.30 

11.6 

59.86 

45.79 

11.7 

3.44 

42.22 

11.7 

29.63 

21.86 

11.7 

24.74 

51.10 

11.7 

11.18 

31.28 

12.6 

eo.95 

45.98 

12.7 

3.62 

42.44 

12.7 

29.80 

21.94 

12.7 

24.85 

51.33 

12.7 

11.40 

31.26 

13.6 

61.99 

46.21 

13.7 

3.80 

42.68 

13.7 

29.97 

22.05 

13.7 

24.96 

51.53 

13.7 

11.61 

31.27 

116 

62.96 

46.44 

14.6 

3.99 

42.90 

14.7 

30.13 

22.19 

14.7 

25.07 

51.74 

14.7 

11.81 

81.31 

15.6 

63.87 

46.67 

15.6 

4.18 

43.14 

15.7 

30.29 

22.31 

15.7 

25.17 

51.96 

15.7 

12.02 

81.36 

K.6 

64.72 

46.90 

16.6 

4.38 

43.38 

16.7 

30.44 

22.43 

16.7 

25.29 

52.18 

16.7 

12.20 

31.42 

17.6 

65.51 

47.13 

17.6 

4.61 

43.63 

17.7 

30.58 

22.56 

17.7 

25.40 

52.40 

17.7 

12.38 

31.48 

18.6 

66.27 

47.34 

18.6 

4.81 

43.90 

18.6 

30.72 

22.68 

18.7 

25.53 

52.64 

18.7 

12.56 

31.53 

1S.6 

67.02 

47.54 

19.6 

5.02 

44.19 

19.6 

30.85 

22.78 

19.7 

25.65 

52.92 

19.7 

12.72 

31.67 

2il.6 

67.80 

47.72 

20.6 

5.23 

44.51 

20.6 

30.98 

22.87 

20.7 

25.77 

63.21 

20.7 

12.88 

31.59 

21.6 

68.62 

47.92 

21.6 

5.43 

44.86 

21.6 

31.13 

22.92 

21.6 

25.89 

63.53 

21.7 

13.06 

31.60 

22.6 

69.50 

48.10 

22.6 

5.61 

45.19 

22.6 

31.28 

23.00 

22.6 

26.00 

53.86 

22.7 

13.24 

81.61 

23.6 

70.45 

48.29 

23.6 

5.76 

45.56 

23.6 

31.44 

23.11 

23.6 

26.11 

54.19 

23.7 

13.44 

81.62 

24.6 

71.43 

48.50 

24.6 

5.90 

45.89 

24.6 

31.62 

23.21 

24.6 

26.21 

54.52 

24.7 

13.65 

31.63 

25.6 

72.41 

48.73 

25.6 

6.02 

46.22 

25.6 

31.79 

23.34 

25.6 

26.30 

54.84 

25.7 

13.87 

31.67 

26.6 

73.33 

49.00 

26.6 

6.14 

46.51 

26.6 

31.97 

23.48 

26.6 

26.38 

55.14 

26.7 

14.09 

31.74 

27.6 

74.19 

49.28 

27.6 

6.26 

46.81 

27.6 

32.12 

23.67 

27.6 

26.45 

65.42 

27.7 

14.29 

31.84 

28.6 

74.94 

49.57 

28.6 

6.39 

47.10 

28.6 

32.26 

23.87 

28.6 

26.54 

55.69 

28.7 

14.48 

31.98 

21.6 

75.59 

49.85 

29.6 

6.53 

47.37 

29.6 

32.39 

24.07 

29.6 

26.62 

55.97 

29.7 

14.66 

32.12 

36.6 

76.16 

50.13 

30.6 

6.68 

47.68 

30.6 

32.50 

24.27 

30.6 

26.72 

56.^7 

30.7 

14.81 

32.26 

3L6 

76.68 

50.38 

31.6 

6.86 

47.99 

31.6 

32.61 

24.46 

31.6 

26.82 

56.57 

31.7 

14.97 

32.37 

6U 

.4      +51.13 

12.1 

58     -12.24 

6.92        +6.85 

6.10       -6.02 

8.18      +8.12 

8^  14-  48-.811 

9^ 

9"     6«.085 

9^   25«  12'. 930 

9^   36"  2l».003 

10^  20°»  57-. 259 

+88* 

53'    ] 

Ll".43  1 

-85<> 

19'    A 

[2".77  1 

+81^ 

41'    fi 

►7".18  1 

-80° 

33'    5 

0".6i  1 

+82° 

59'    I 

2".27 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^Ootantls. 

Bradley  1672. 

xOotentis. 

82H.Camelop.ae9. 

x-Ootentis. 

Mag.  6.3 

Mag.  6.3 

Mag.  5.4 

Mag.  5.3 

" 

Mag.  5.6 

Wash. 
Meaa 
Time. 

Asoeo- 
sion. 

Decli- 
nation. 

Wfwh. 
Mean 
Time. 

Rittht 

Ainen- 

sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

night 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rlf^t 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•     / 

h  m 

•    / 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

Dec. 

10  59 

-84  8 

Dec. 

1214 

+88  9 

Dec. 

12  45 

-84  40 

Dec. 

12  48 

+83  51 

Dec. 

13  27 

-8521 

mm 

0.8 

52.22 

33.60 

0.8 

s 
18.66 

13.00 

0.8 

s 
58.76 

9.66 

0.8 

25.85 

28.66 

0.9 

s 
3.23 

32.00 

1.8 

52.43 

33.61 

1.8 

19.31 

12.81 

1.8 

58.97 

9.52 

1.8 

26.03 

28.42 

1.9 

3.45 

31.82 

2.8 

52.65 

33.62 

2.8 

19.92 

12.63 

2.8 

59.19 

9.38 

2.8 

26.20 

28.22 

2.9 

3.67 

31.65 

3.8 

52.89 

33.65 

3.8 

20.49 

12.46 

3.8 

59.43 

9.25 

3.8 

26.35 

28.00 

3.9 

3.92 

31.45 

4.8 

53.14 

33.69 

4.8 

21.01 

12.30 

4.8 

59.69 

9.11 

4.8 

26.50 

27.78 

4.9 

4.19 

31.25 

5.8 

53.41 

33.76 

5.8 

21.53 

12.12 

5.8 

59.96 

9.02 

5.8 

26.64 

27.55 

5.9 

4.48 

31.08 

6.8 

53.67 

33.85 

6.8 

22.03 

11.92 

6.8 

60.24 

8.94 

6.8 

26.78 

27.31 

6.9 

4.77 

30.94 

7.7 

53.91 

33.97 

7.8 

22.58 

11.72 

7.8 

60.52 

8.89 

7.8 

26.94 

27.05 

7.8 

5.08 

30.83 

8.7 

54.16 

34.10 

8.8 

23.16 

11.51 

8.8 

60.79 

8.84 

8.8 

27.11 

26.80 

8.8 

5.37 

30.72 

9.7 

54.38 

34.23 

9.8 

23.79 

11.28 

9.8 

61.04 

8.81 

9.8 

27.29 

26.55 

9.8 

5.66 

30.62 

10.7 

54.60 

34.37 

10.8 

24.45 

11.09 

10.8 

61.29 

8.80 

10.8 

27.48 

26.29 

10.8 

5.94 

30.55 

11.7 

54.80 

34.49 

11.8 

25.15 

10.90 

11.8 

61.54 

8.77 

11.8 

27.68 

26.04 

11.8 

6.20 

30.48 

12.7 

55.00 

34.59 

12.8 

25.87 

10.74 

12.8 

61.77 

8.72 

12.8 

27.88 

25.82 

12.8 

6.45 

30.38 

13.7 

55.22 

34.70 

13.8 

26.59 

10.58 

13.8 

62.00 

8.71 

13.8 

28.09 

25.61 

13.8 

6.70 

30.20 

14.7 

55.40 

34.80 

14.8 

27.31 

10.45 

14.8 

62.22 

8.67 

14.8 

28.30 

25.42 

14.8 

6.94 

30.21 

16.7 

55.61 

34.90 

15.8 

28.02 

10.35 

15.8 

62.45 

8.63 

15.8 

28.51 

25.26 

16.8 

7.20 

30.10 

16.7 

55.83 

35.01 

16.8 

28.70 

10.25 

16.8 

62.69 

8.69 

16.8 

28.71 

25.10 

16.8 

7.46 

30.00 

17.7 

56.06 

35.12 

17.8 

29.35 

10.17 

17.8 

62.95 

8.55 

17.8 

28.89 

24.96 

17.8 

7.74 

29.80 

18.7 

56.29 

35.25 

18.8 

29.96 

10.08 

18.8 

63.22 

8.49 

18.8 

29.08 

24.82 

18.8 

8.03 

29.78 

19.7 

56.52 

35.40 

19.8 

30.55 

9.98 

19.8 

63.49 

8.49 

19.8 

29.26 

24.68 

19.8 

8.34 

29.68 

20.7 

56.77 

35.58 

20.8 

31.12 

9.88 

20.8 

63.78 

8.49 

20.8 

29.42 

24.51 

20.8 

8.67 

29.61 

21.7 

57.00 

35.78 

21.8 

31.71 

9.74 

21.8 

64.09 

8.52 

21.8 

29.59 

24.34 

21.8 

9.01 

29.57 

22.7 

57.24 

36.01 

22.8 

32.33 

9.62 

22.8 

64.38 

8.57 

22.8 

29.77 

24.17 

22.8 

9.35 

29.56 

23.7 

57.46 

36.24 

23.8 

32.98 

9.49 

23.8 

64.66 

8.66 

23.8 

29.98 

23.98 

23.8 

9.68 

29.57 

24.7 

57.66 

36.47 

24.8 

33.68 

9.36 

24.8 

64.94 

8.75 

24.8 

30.18 

23.78 

24.8 

9.98 

29.60 

25.7 

57.85 

36.71 

25.8 

34.44 

9.25 

25.8 

65.18 

8.84 

25.8 

30.41 

23.60 

25.8 

10.27 

29.63 

26.7 

58.02 

36.92 

26.7 

35.22 

9.18 

26.8 

65.42 

8.92 

26.8 

30.65 

23.45 

26.8 

10.56 

29.66 

27.7 

58.20 

37.12 

27.7 

36.01 

9.09 

27.8 

65.65 

8.99 

27.8 

30.89 

23.34 

27.8 

10.81 

29.67 

28.7 

58.37 

37.30 

28.7 

36.77 

9.06 

28.8 

65.88 

9.03 

28.8 

31.12 

23.24 

28.8 

11.08 

29.65 

29.7 

58.56 

37.47 

29.7 

37.49 

9.04 

29.8 

66.11 

9.07 

29.8 

31.32 

23.15 

29.8 

11.35 

29.64 

80.7 

58.76 

37.66 

30.7 

38.16 

9.03 

30.8 

66.38 

9.12 

30.8 

31.53 

23.09 

30.8 

11.63 

29.60 

81.7 

58.98 

37.88 

31.7 

38.79 

9.03 

31.8 

66.64 

9.16 

31.8 

31.72 

23.04 

31.8 

11.96 

29.57 

9.80        -9.75 

31.02      Vi 

a.oi 

10.76     -] 

L0.72 

9.35       +9.29 

12.; 

)6    -12.82 

10»»    59»   65-.642 

W  14=*  5 

58V053 

12h  46« 

1M83 

Vl^  48»  29-.976 

13^ 

27«    5-.514 

-84«» 

8'    i 

a".24 

+88^ 

9'    I 

>6".03 

-84^ 

40' 

2".72 

+83^ 

52'    1 

.0".05 

-85<> 

21'   2 

3".59 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


dOetentU. 

Oroombridce  2283. 

Mag.  7,2 

p  Ootantts. 
Mag.  5.7 

f  TJrtsB  Minoris. 

Majr.  4.4 

69  G.  Apodis. 
Mag.  5.9 

WMh. 
Iteo 

Right 

Aaoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

A.soen- 

8ion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Ri0it 

AjKMtfl* 

sion. 

DeoU- 
nfttioo. 

b  m 

o        / 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

•    / 

Dec. 

1413 

-8317 

Dec. 

15    3 

+87  32 

Dec. 

15  23 

-8411 

Dec. 

16  54 

+8210 

Dec. 

1715 

-8047 

0.9 

s 
19.15 

w9 

13.86 

0.9 

s 
11.71 

56.85 

0.9 

s 
45.62 

28.47 

1.0 

s 
14.64 

29.84 

1.0 

8 

48.73 

12.91 

1.9 

19.27 

13.64 

1.9 

11.89 

56.50 

1.9 

45.70 

28.21 

2.0 

14.62 

29.49 

2.0 

48.72 

12.61 

2.9 

19.40 

13.40 

2.9 

12.04 

56.18 

2.9 

45.79 

27.92 

3.0 

14.60 

29.15 

3.0 

48.71 

12.29 

3.9 

19.54 

13.15 

3.9 

12.20 

55.88 

3.9 

45.91 

27.61 

4.0 

14.57 

28.82 

4.0 

48.71 

11.94 

4.9 

19.71 

12.91 

4.9 

12.31 

55.58 

4.9 

46.03 

27.29 

4.9 

14.54 

28.51 

5.0 

48.73 

11.58 

5.9 

19.88 

12.69 

5.9 

12.42 

55.27 

5.9 

46.18 

26.97 

5.9 

14.51 

28.20 

6.0 

48.75 

11.22 

6.9 

20.07 

12.49 

6.9 

12.52 

54.96 

6.9 

46.35 

23.68 

6.9 

14.47 

27.88 

7.0 

48.79 

10.87 

7.9 

20.27 

12.31 

7.9 

12.61 

54.63 

7.9 

46.52 

26.40 

7.9 

14.44 

27.56 

8.0 

48.83 

10.54 

8.9 

20.46 

12.15 

8.9 

12.73 

54.28 

8.9 

46.70 

26.14 

8.9 

14.41 

27.22 

9.0 

48.88 

10.22 

9.9 

20.65 

12.01 

9.9 

12.85 

53.92 

9.9 

46.87 

25.92 

9.9 

14.39 

26.86 

9.9 

48.94 

9.93 

10.9 

20.83 

11.86 

10.9 

13.05 

53.55 

10.9 

47.04 

25.70 

10.9 

14.37 

26.48 

10.9 

48.99 

9.65 

11.9 

21.00 

11.73 

11.9 

13.27 

53.19 

11.9 

47.20 

25.50 

11.9 

14.36 

26.08 

11.9 

49.04 

9.38 

12.9 

21.16 

11.61 

12.9 

13.51 

62.82 

12.9 

47.35 

25.29 

12.9 

14.35 

25.69 

12.9 

49.10 

9.11 

13.9 

21.32 

11.47 

13.9 

13.77 

52.45 

13.9 

47.50 

25.08 

13.9 

14.36 

25.30 

13.9 

49.14 

8.84 

14.9 

21.48 

11.33 

14.9 

14.05 

52.17 

14.9 

47.63 

24.86 

14.9 

14.37 

24.92 

14.9 

49.17 

8.55 

15.9 

21.65 

11.18 

15.9 

14.33 

51.86 

15.9 

47.77 

24.64 

15.9 

14.39 

24.55 

15.9 

49.20 

8.26 

16.9 

21.82 

11.02 

16.9 

14.62 

51.58 

16.9 

47.91 

24.38 

16.9 

14.40 

24.19 

16.9 

49.24 

7.97 

17.9 

21.99 

10.86 

17.9 

14.90 

51.31 

17.9 

48.08 

24.12 

17.9 

14.42 

23.86 

17.9 

49.28 

7.65 

18.9 

22.18 

10.69 

18.9 

15.15 

51.04 

18.9 

48.25 

23.87 

18.9 

14.44 

23.55 

18.9 

49.32 

7.32 

19.8 

10.53 

19.9 

15.39 

50.79 

19.9 

48.43 

23.62 

19.9 

14.45 

23.24 

19.9 

49.38 

6.99 

20.8 

22.60 

10.40 

20.9 

15.61 

50.53 

20.9 

48.65 

23.39 

20.9 

14.46 

22.93 

20.9 

49.46 

6.65 

21.8 

22.82 

10.29 

21.9 

15.82 

50.24 

21.9 

48.87 

23.17 

21.9 

14.47 

22.60 

21.9 

49.55 

6.32 

22.8 

23.05 

10.22 

22.9 

16.04 

49.93 

22.9 

49.10 

22.98 

22.9 

14.49 

22.28 

22.9 

49.63 

6.01 

23.8 

23.28 

10.16 

23.9 

16.29 

49.62 

23.9 

49.33 

22.82 

23.9 

14.49 

21.93 

23.9 

49.73 

5.72 

24.8 

23.50 

10.12 

24.9 

16.56 

49.30 

24.9 

49.57 

22.68 

24.9 

14.52 

21.56 

24.9 

49.84 

5.46 

25.8 

23.70 

10.08 

25.9 

16.86 

48.97 

25.9 

49.78 

22.55 

25.9 

14.55 

21.17 

25.9 

49.94 

5.22 

26.8 

23.89 

10.05 

26.9 

17.22 

48.65 

26.9 

49.98 

22.42 

26.9 

14.58 

20.78 

26.9 

50.02 

5.00 

27.8 

24.08 

10.00 

27.9 

17.61 

48.36 

27.9 

50.16 

22.28 

27.9 

14.62 

20.40 

27.9 

50.10 

4.77 

28.8 

24^ 

9.93 

28.9 

18.00 

48.09 

28.9 

50.34 

22.11 

28.9 

14.68 

20.04 

28.9 

50.17 

4.51 

29.8 

24.44 

9.85 

29.9 

18.39 

47.86 

29.9 

50.53 

21.94 

29.9 

14.74 

19.70 

29.9 

50.24 

4.25 

39.8 

24.63 

9.76 

30.9 

18.77 

47.63 

30.9 

50.72 

21.76 

30.9 

14.80 

19.38 

30.9 

50.31 

3.96 

31^ 

24.85 

9.66 

31.9 

19.12 

47.42 

31.9 

50.93 

21.57 

31.9 

14.86 

19.09 

31.9 

50.39 

3.65 

SJ6S         -8.60 

23.37     +23.35 

9.88       -9.83 

7.34       +7.28 

6.24      - 

6.16 

1^    13*    18*.631 

15^     4»    0-.607 

15»»  23«  43-.237 

16^  54»  3P.74i 

17'»  15»»  4 

3- .730 

-«$• 

17' 

4".27 

+87<> 

33'    5 

54".43 

-84** 

11'    ] 

L7".84 

+820 

10'    X 

J8^^40 

-80^ 

47' 

2^^.69 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  Vtste  Minorls. 

X  Ootantis. 

A.  Urstt  Minorls. 

(T  Ootantts. 

76  Draconis. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 

Mean 

Time. 

Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Kight 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Bight 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri0it 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

Dec. 

17  58 

+86  36 

Dec. 

18    6 

-87  39 

Dec. 

19    0 

+89  1 

Dec. 

19  26 

-8913 

Dec. 

20  48 

+8213 

1.1 

s 
35.42 

W  f 

54.68 

1.1 

s 
48.80 

61.89 

1.1 

s 
75.69 

11.87 

1.1 

s 
53.07 

43.09 

1.2 

s 

33.73 

48.44 

2.0 

35.24. 

54.36 

2.1 

48.65 

61.59 

2.1 

74.77 

11.59 

2.1 

52.11 

42.83 

2.2 

33.58 

48.29 

3.0 

35.07 

54.05 

3.1 

48.49 

61.28 

3.1 

73.92 

11.35 

3.1 

51.09 

42.56 

3.2 

33.43 

48.14 

4.0 

34.92 

53.77 

4.0 

48.35 

60.92 

4.1 

73.10 

11.12 

4.1 

50.07 

42.26 

4.2 

33.29 

48.03 

5.0 

34.75 

53.50 

5.0 

48.24 

60.55 

5.1 

72.26 

10.90 

5.1 

49.13 

41.94 

6.2 

33.16 

47.93 

€.0 

34.59 

53.24 

6.0 

48.18 

60.17 

6.1 

71.39 

10.68 

6.1 

48.29 

41.61 

6.2 

33.03 

47.83 

7.0 

34.40 

52.97 

7.0 

48.16 

59.80 

7.1 

70.46 

10.47 

7.1 

47.54 

41.27 

7.2 

32.89 

47.73 

8.0 

34.21 

52.68 

8.0 

48.17 

59.44 

8.1 

69.49 

10.25 

8.1 

46.92 

40.93 

8.2 

32.74 

47.64 

9.0 

34.02 

52.38 

9.0 

48.21 

59.09 

9.1 

68.51 

10.04 

9.1 

46.41 

40.60 

9.2 

32.59 

47.53 

10.0 

33.83 

52.06 

10.0 

48.26 

58.75 

10.1 

67.51 

9.78 

10.1 

45.95 

40.27 

10.1 

32.43 

47.40 

11.0 

33.65 

51.72 

11.0 

48.31 

58.44 

11.1 

66.55 

9.52 

11.1 

45.53 

39.97 

11.1 

32.28 

47.25 

12.0 

33.49 

51.36 

12.0 

48.36 

58.15 

]2.1 

65.63 

9.21 

12.1 

45.11 

39.67 

12.1 

32.13 

47.09 

13.0 

33.34 

51.01 

13.0 

48.40 

57.85 

13,1 

64.78 

8.91 

13.1 

44.66 

39.38 

13.1 

31.98 

46,91 

14.0 

33.23 

50.67 

14.0 

48.42 

57.53 

14.1 

63.99 

8.60 

14.1 

44.17 

39.09 

14.1 

31.83 

46.71 

16.0 

33.13 

50.32 

15.0 

48.42 

57.22 

15.1 

63.27 

8.29 

15.1 

43.63 

38.80 

15.1 

31.68 

46.51 

16.0 

33.05 

49.97 

16.0 

48.42 

56.92 

16.1 

62.64 

7.99 

16.1 

43.07 

38.50 

16.1 

31.65 

46.29 

17.0 

32.98 

49.63 

17.0 

48.41 

56.60 

17.1 

62.05 

7.71 

17.1 

42.47 

38.19 

17.1 

31.42 

46.07 

18.0 

32.92 

49.31 

18.0 

48.42 

56.24 

18.1 

61.50 

7.40 

18.1 

41.90 

37.85 

18.1 

31.30 

45.86 

19.0 

32.86 

49.01 

19.0 

48.47 

55.88 

19.0 

60.97 

7.14 

19.1 

41.34 

37.50 

19.1 

31.19 

45.66 

20.0 

32.79 

48.73 

20.0 

48.54 

55.50 

20.0 

60.41 

6.87 

20.1 

40.88 

37.12 

20.1 

31.09 

45.48 

20.9 

32.72 

48.43 

21.0 

48.68 

55.12 

21.0 

59.82 

6.61 

21.1 

40.52 

36.75 

21.1 

30.97 

45.31 

21.9 

32.64 

48.13 

22.0 

48.82 

54.74 

22.0 

59.17 

6.35 

22.1 

40.32 

36.36 

22.1 

30.85 

46.16 

22.9 

32.55 

47.82 

22.9 

49.00 

54.38 

23.0 

58.47 

6.09 

23.1 

40.25 

35.96 

23.1 

30.73 

44.99 

23.9 

32.46 

47.50 

23.9 

49.25 

54.03 

24.0 

57.72 

5.80 

24.1 

40.30 

35.60 

24.1 

30.60 

44.81 

24.9 

32.36 

47.15 

24.9 

49.49 

53.71 

25.0 

56.98 

5.49 

25.0 

40.41 

35.26 

25.1 

30.47 

44.60 

25.9 

32.26 

46.78 

25.9 

49.73 

53.41 

26.0 

56.30 

5.17 

26.0 

40.52 

34.93 

26.1 

30.34 

44.38 

26.9 

32.20 

46.37 

26.9 

49.94 

53.12 

27.0 

55.71 

4.82 

27.0 

40.58 

34.61 

27.1 

30.20 

44.13 

27.9 

32.15 

45.98 

27.9 

50.11 

52.85 

28.0 

55.22 

4.47 

28.0 

40.55 

34.31 

28.1 

30.08 

43.84 

28.9 

32.14 

45.61 

28.9 

50.25 

52.55 

29.0 

54.86 

4.13 

29.0 

40.43 

34.00 

29.1 

29.97 

43.55 

29.9 

32.16 

45.28 

29.9 

50.39 

52.24 

30.0 

54.59 

3.81 

30.0 

40.25 

33.67 

30.1 

29.87 

43.28 

30.9 

32.20 

44.94 

30.9 

50.53 

51.91 

31.0 

54.37 

3.48 

31.0 

40.04 

33.32 

31.1 

29.77 

43.01 

31.9 

32.24 

44.64 

31.9 

50.69 

51.53 

32.0 

54.17 

3.20 

32.0 

39.88 

32.96 

32.1    29.69 

42.76 

16.93       +16.90 

24.55      -24.53 

58.41      +5 

8.40 

74.17      -74.16 

7.40       +7.33 

17»»    59»   20".805 

18*^     5«  36M63 

19^     3»  6 

1-.560 

19*^  26^     7M89 

20»»  48*  44-.660 

+86'' 

36'     5 

1".19  1 

-87^ 

39'    6 

2  ".21  1 

+89^ 

0'    5 

6".70 

-89*» 

13'    8 

5".99  1 

+82*> 

13'   h 

6".38 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


X  Ootentis. 

t^  Octantis. 

fi  Octantis. 

39  H.  Cephei. 

y^  Octantis. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Mmd 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Moan 
Time. 

Ripht 

.V^»een- 

sion. 

Decli- 
nation. 

Wash 
Mean 
Time. 

Right 
.Ascen- 
sion. 

DecU- 
nation. 

Wash, 
Mean 
Time. 

Right 
Ascen- 
sion. 

1 
Decli- 
nation. 

h  m 

•     / 

h  m 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

Dec. 

2138 

-83  6 

Dec. 

2216 

-86  23 

Dec. 

22  37 

-8149 

Dec. 

23  27 

+86  51 

00 

Dec. 

23  47 

-8229 

1.2 

s 
19.85 

24.22 

1.2 

s 
11.75 

r  w 

44.49 

1.2 

s 
41.51 

19.01 

1.3 

s 
44.88 

22.83 

1.3 

s 
21.62 

WW 

3.21 

2.2 

19.68 

24.14 

2.2 

11.43 

44.44 

2.2 

41.37 

19.00 

2.3 

44.49 

22.93 

2.3 

21.46 

3.30 

3.2 

19.50 

24.03 

3.2 

11.06    44.38 

3.2 

41.21 

18.98 

3.3 

44.12 

23.03 

3.3 

21.29 

3.38 

4.2 

19.32 

23.90 

4.2 

10.69 

44.31 

4.2 

41.05 

18.95 

4.3 

43.77 

23.13 

4.3 

21.11 

3.45 

5.2 

19.14 

23.75 

5.2 

10.3*2 

44.20 

5.2 

40.88 

18.89 

5.3 

43.44 

23.24 

5.3 

20.93 

3.51 

6.2 

18.97 

23.57 

6.2 

9.96 

44.06 

6.2 

40.72 

18.80 

6.3 

43.12 

23.36 

6.3 

20.74 

3.54 

7.2 

18.81 

23.38 

7.2 

9.60 

43.92 

7.2 

40.56 

18.70 

7.3 

42.79 

23.49 

7.3 

20.56 

3.54 

8.2 

18.66 

23.17 

8.2 

9.26 

43.74 

8.2 

40.41 

18.57 

8.3 

42.44 

23.63 

8.3 

20.38 

3.54 

9.2 

18.53 

22.95 

9.2 

8.95 

43.57 

9.2 

40.28 

18.45 

9.3 

42.06 

23.77 

9.3 

20.22 

3.51 

m 

18.39 

22.74 

10.2 

8.67 

43.42 

10.2 

40.15 

18.33 

10.3 

41.67 

23.90 

10.3 

20.08 

3.47 

U.2 

18.27 

22.54 

11.2 

8.38 

43.20 

U.2 

10.03 

18.21 

11.3 

41.26 

24.02 

11.3 

19.93 

3.43 

122 

18.16 

22.36 

12.2 

8.11 

43.11 

12.2 

39.91 

18.09 

12.3 

40.83 

24.10 

12.3 

19.79 

3.41 

U.2 

18.04 

22.18 

13.2 

7.86 

42.97 

13.2 

39.79 

17.97 

13.2 

40.40 

24.17 

13.3 

19.64 

3.40 

14.2 

17.92 

22.03 

14.2 

7.59 

42.83 

14.2 

39.66 

17.87 

14.2 

39.97 

24.23 

14.3 

19.50 

3.38 

Ui 

17.79 

21.87 

15.2 

7.29 

42.70 

15.2 

39.54 

17.79 

15.2 

39.54 

24.26 

15.3 

19.35 

3.37 

US 

17.64 

21.69 

16.2 

6.98 

42.56 

16.2 

39.41 

17.70 

16.2 

39.12 

24.29 

16.3 

19.19 

3.36 

lU 

17.50 

21.50 

17.2 

6.67 

42.42 

17.2 

39.26 

17.60 

17.2 

38.73 

24.30 

17.3 

19.01 

3.35 

182 

17.36 

21.30 

18.2 

6.35 

42.27 

18.2 

39.11 

17.48 

18.2 

38.36 

24.28 

18.3 

18.84 

3.34 

112 

17.20 

21.08 

19.2 

6.01 

42.09 

19.2 

38.96 

17.35 

19.2 

38.01 

24.30 

19.2 

18.66 

3.31 

20.2 

17.05 

20.84 

20.2 

5.67 

41.88 

20.2 

38.82 

17.18 

20.2 

37.67 

24.33 

20.2 

18.47 

3.26 

21.2 

16.91 

20.58 

21.2 

5.35 

41.63 

♦>i  •> 

38.67 

16.98 

21.2 

37.32 

24.37 

21.2 

18.29 

3.18 

22i 

16.78 

20.29 

22.2 

5.06 

41.38 

22.2 

38.53 

16.77 

22.2 

36.98 

24.43 

22.2 

18.12 

3.06 

2L2 

16.68 

20.00 

23.2 

4.80 

41.12 

23.2 

38.41 

16.56 

23.2 

36.61 

24.49 

23.2 

17.95 

2.93 

211 

16.60 

19.70 

24.2 

4.56 

40.84 

24.2 

38.31 

16.33 

24.2 

36.21 

24.55 

24.2 

17.81 

2.79 

».l 

16.52 

19.42 

25.2 

4.35 

40.60 

25.2 

38.22 

16.11 

25.2 

35.79 

24.58 

25.2 

17.67 

2.66 

2K.1 

16.44 

19.17 

26.2 

4.15 

40.35 

26.2    38.13 

15.90 

26.2 

35.35 

24.59 

26.2 

17.55 

2.53 

til 

16.37 

18.92 

27.2 

3.93 

40.14 

27.2 

38.04 

15.70 

27.2 

34.90 

24.60 

27.2 

17.42 

2.40 

28.1 

16.28 

18.69 

28.2 

3.71 

39.94 

28.2 

37.94 

15.51 

28.2 

34.46 

24.56 

28.2 

17.28  ■  2.29 

29.1 

16.18 

18.45 

29.2 

3.48 

39.73 

29.2 

37.82 

15.34 

29.2 

34.03 

24.49 

29.2 

17.14  j  2.19 

».l 

16.08 

18.21 

30.2 

3.22 

39.51 

30.2 

37.69 

15.17 

30.2 

33.63 

24.42 

30.2 

16.98 

2.10 

11.1 

15.96 

17.96 

31.2 

2.94 

39.29 

31.2 

37.57 

14.99 

31.2 

33.28 

24.35 

31.2 

16.80 

2.01 

8.1 

15.83 

17.67 

32.1 

2.64 

39.06 

32.2  1  37.43 

14.78 

32.2 

32.94 

24.28 

32.2 

16.63 

1.91 

8.33        -8.27 

15.1 

K)      -15.87 

7.03        -6.96 

18.24      +18.21 

7.65       -7.58 

a*   38»"    10-.025 

22^ 

15™  56-. 333 

22^   37™  32\703 

23*^   27"»  44\392 

23'^  47°^  12«.813 

-83» 

6'    2 

3".31  1 

-86° 

23'    4 

b".%2  \ 

-81° 

49'    2 

WW  1 

+86° 

50'    ij 

•9".03  1 

-82° 

29'      . 

8".43 
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WaahingUm 
MeanTnne. 


Jan. 


Feb. 


Mar. 


0.2 
10.2 
20.2 
30.1 

9.1 

19.1 
29.1 
10.0 
20.0 
30.0 


Apr. 


9.0 

18.9 

28.9 

May    8.9 

18.8 

28.8 

June    7.8 

17.8 

27.7 

July    7.7 

17.7 
27.7 
Aug.  6.6 
16.6 
26.6 

Sept.  5.5 
15.5 
25.5 

Oct.  5.5 
15.4 

25.4 

Nov.    4.4 

14.4 

24.3 

Dec.    4.3 

14.3 
24.2 
34.2 


Mean  Place 
Sec  d,  Tan  d 


Df  a,  Dm  a 


83  Piscium. 
Mag.  4.7 


Right 
AflcenBion. 


h 
0 


m 
1 


8 

2.843 
2.743 
2.650 
2.568 
2.501 


100 

03 
82 
67 
46 


2.455   ^^ 

2.434  — 

2.444   ^^ 

2.487   ^ 

2.567   ^ 
118 

2.685 


2.843 
3.039 
3.271 
3.532 

3.820 
4.128 
4.446 
4.767 
5.082 

5.384 
5.665 
5.920 
6.142 
6.328 

6.478 
6.585 
6.656 
6.689 
6.691 

6.662 
6.610 
6.537 
6.452 
6.354 

6.249 
6.142 
6.038 


158 
196 
233 
261 
288 

308 
318 
321 
315 
302 


281 
255 
222 
186 
150 


107 

71 

33 

2 

29 

62 
73 
85 
98 
105 

107 
104 


DecUna- 
tion. 


-  6  10 


// 


37.03 
37.56 
38.00 
38.30 
38.44 

38.40 
38.18 
37.74 
37.06 
36.15 

35.00 
33.61 
32.02 
30.23 
28.30 

26.25 
24.13 
22.02 
19.96 
17.99 

16.17 
14.53 
13.12 
11.97 
11.07 

10.48 
10.15 
10.05 
10.19 
10.55 

11.05 
11.65 
12.36 
13.12 
13.88 

14.62 
15.31 
15.91 


53 

44 

30 
14 

4 

22 
44 

68 

91 

115 

139 
159 
179 
193 
205 

212 
211 
206 
197 
182 

164 

141 

115 

90 


33 
10 

14 
36 
50 

60 
71 
76 
76 

74 

69 
60 


2.184 
1.006 


38.90 
-0.108 


+0.06 
+0.4 


+0.01 
0.0 


a  Andromedse. 

(Alpheratz.) 
Mag.  2.2 


Right 
Asoension. 


h     m 
0     4 


131 

125 

112 

95 

70 

39 


8 

2.970 
2.839 
2.714 
2.602 
2.507 

2.437 

2.398 

2.394-^ 

2.432  ^ 

2.515  ® 
130 


2.645 
2.821 
3.041 
3.301 
3.596 

3.918 
4.258 
4.610 
4.962 
5.306 

5.635 
5.940 
6.215 
6.454 
6.655 


176 
220 
260 
295 
322 

340 
363 
352 
344 
329 


305 
275 
239 
201 
160 

118 
78 
40 


6.815 

6.933 
7.011 
7.051 

7.056  — 

28 

7.028 
6.974 
6.894 
6.797 
6.683 


6.559 
6.428 
6.294 


54 

80 

97 

114 

124 

131 
134 


Declina- 
tion. 


+28  37 


ff 


50.08 
49.21 
48.07 
46.73 
45.24 

43.65 
42.05 
40.52 
39.13 
37.95 


87 
114 
134 
149 
159 


160 
153 
139 
118 
90 


37.05  ,^ 
36.48  ^ 
36.28  — 
36.47  ^® 
37.05  *^ 

95 

38.00 


133 

166 
193 
217 
235 


39.33 
40.98 
42.91 
45.08 

47.43 
49.90 
52.43 
54.98 
57.49 

59.90 
62.18 
64.29 
66.19 
67.86 

69.28 

70.42 

71.27 

71.81  ^ 
22 

72.03  — 

10 

71.93 

71.52 

70.79 


247 
253 
355 
351 
341 


338 
311 
190 
167 
143 


114 
85 
54 


41 
73 


2.546 
1.140 


36.11 
+0.546 


+0.06 
+0.4 


-0.04 
0.0 


/3  Cassiopeia. 
Mag.  2.4 


Right 
Ascension. 


h     m 
0      4 


8 

41.151 
40.851 
40.563 
40.298 
40.071 


300 
388 
365 
337 
181 


39.890 

39.770  gj 

39.718  — 

30.740  ^ 

39.842  *^ 
183 

40.024 

358 

330 

393 

444 

486 


40.282 
40.612 
41.004 
41.448 

41.933 
42.444 
42.967 
43.490 
43.999 

44.480 
44.925 
45.323 
45.667 
45.953 


611 
633 
538 
609 
481 


446 
398 
344 
286 
223 


46.176  ^^ 
46.336 
46.431 
46.464  — 
46.438  ^ 

•  82 


46.356 
46.223 
46.043 
45.823 
45.670 

45.292 
44.998 
44.696 


133 
180 
220 
253 
278 


294 
302 


Declina- 
tion. 


+58  41 


tt 


33.48 
32.80 
31.60 
29.93 
27.86 

25.50 
22.91 
20.23 
17.56 
15.03 

12.72 

10.74 

9.17 

8.06 

7.45 

7.37 

7.82 

8.79 

10.25 

12.17 

14.48 
17.15 
20.11 
23.28 
26.62 

30.04 
33.48 
36.88 
40.16 
43.24 

46.09 
48.61 
50.76 
52.48 
53.72 

54.44 


54.63- 


68 
120 
167 
207 
236 

259 
268 
267 
253 
231 

198 

157 

111 

61 

8 

45 

97 

146 

193 

231 

267 
296 
317 
334 
342 

844 
840 
328 
308 
285 

252 
315 
172 
124 
72 


19 


54.27 


36 


41.242 
1.924 


11.42 
+1.645 


+0.06 
+0.4 


-0.11 
0.0 


f  Fhoeniois. 
Mag.  3.9 


Right 
Asooision. 


h     m 
0      6 


8 

9.974 
9.779 
9.598 
9.440 
9.307 

9.207 

9.144  ^^ 

9.123  - 

9.148  ^ 

9.222   '* 
125 


195 
181 
158 
133 
100 

63 


9.347 

9.524 

9.751 

10.026 


177 
227 
275 
818 


10.344 

353 

10.697 

11.077  ^ 

11.477  ^ 


408 

406 
391 


11.885 
12.291 

12.682 
13.050 
13.386 
13.679 
13.924 

14.113 

14.247 

14.323   jj 

14.344  — 

14.310  ^ 
81 

14.229 

14.107 

13.951 

13.770 

13.571 


368 
836 
293 
345 
180 


134 
76 


13.363 
13.153 
12.947 


132 
156 
181 
199 
208 

310 
306 


Declina- 
tion. 


-HW  12 


ft 


49.66 
49.28 
48.45 
47.17 
45.49 

43.44 
41.07 
38.42 
35.56 
32.53 

29.41 
26.25 
23.10 
20.06 
17.17 

14.51 

12.12 

10.08 

8.44 

7.23 


38 

83 
128 
168 
205 

237 
366 
286 
303 

312 


310 
315 
304 


266 


339 
204 
164 
121 
75 


6.48 

6.22  — 
6.43  " 
7.10  ^ 
8.22^" 

160 
9.72 


11.54 
13.63 
15.86 
18.17 

20.45 
22.59 
24.53 
26.16 
27.42 


182 
200 


231 


214 
VH 
183 
126 


28.27 
28.67  — 
28.60     ^ 


9.038 
1.445 


39.56 
-1.043 


+0.06 
+0.4 


+0.07 
0.0 
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APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washineton 
Mean  Time. 


Jan.  0.2 
10.2 
20.2 
30.2 

Feb.    9.1 

19.1 
29.1 
Mar.  10.0 
20.0 
30.0 

Apr.  9.0 
18.9 
?8.9 

May  8.9 
18.9 

28.8 

June    7.8 

17.8 

27.7 

July    7.7 

i7.7 
27.7 
Aug.  6.6 
16.6 
26.6 

Sept.  5.6 
15.5 
25.5 

Oct.  5.5 
15.4 

25.4 

Nov.    4.4 

14.4 

24.3 

Dec.    4.3 

14.3 
24.3 
34.2 


Mean  Place 
Sec  d,  Tan  d 


C  Tuoance. 
Mag.  4.3 


Right 
Ascension. 


h   m 
0  15 

8 

43.62 
43.22 
42.84 
42.50 
42  21 


40 
38 
34 
29 
24 


41.97 

41.80 
41.70 
41.68  — 
41.74 


17 
10 

2 


41.88 
42.09 
42.39 
42.77 
43.21 

43.72 
44.27 
44.85 
45.45 
46.05 

46.64 
47.21 
47.72 
48.17 
48.56 

48.86 

49.07 

49.17 

49.19  — 

49.12     ^ 
16 

48.96 

48.72 

48.42 

48.06 

47.67 

47.25 

46.82 
46.40 


14 

21 
30 
38 
44 
51 

55 
68 
60 
60 
59 

57 
51 
45 
39 
30 

21 
10 


24 
30 
36 
39 
42 

43 
42 


Declina- 
tion. 


-65  21 


// 


78.50 
77.69 
76.32 
74.41 
72.05 

69.28 
66.16 
62.79 
59.20 
55.53 

51.80 
48.12 
44.56 
41.17 
38.07 

35.29 
32.91 
30.98 
29.55 
28.66 

28.31 
28.51 
29.26 
30.53 
32.26 

34.41 
36.88 
39.57 
42.39 
45.22 

47.95 
50.44 
52.62 
54.38 
55.65 


81 
137 
191 
236 
277 


312 
337 
359 
367 
373 

368 
356 
339 
310 
278 


238 

193 

143 

89 

35 

20 

75 

127 

173 

215 

247 
269 
282 
283 
273 

249 
218 
176 
127 
73 


56.38  ^j. 
56.54  — 
56.09  ^ 


42.336 
2.399 


65.12 
-2.180 


44  Plsolum. 
Mag.  6.0 


Right 
Ascension. 


h      m 
0     21 


s 
6.493 
6.389 
6.289 
6.196 
6.115 

6.054 
6.014 
6.003 
6.027 
6.087 

6.186 
6.326 
6.506 
6.724 
6.976 

7.254 
7.556 
7.870 
8.190 
8.507 

8.814 
9.103 
9.368 
9.604 
9.805 

9.971 
10.098 
10.191 
10.246 


104 

100 

93 

81 

61 

40 
11 

24 
60 
99 

140 
180 
218 
252 
278 

302 
314 
320 
317 
307 

289 
265 
236 
201 
166 

127 
93 

55 


10.268  — 

6 

10.262 
10.229 
10.176 
10.103 
10.018 


9.922 
9.819 
9.712 


33 

53 
73 
85 
96 

103 
107 


Declina- 
tion. 


+  1  28 


// 


33.26 
32.60 
31.97 
31.41 
30.94 

30.58 
30.39 
30.37 
30.56 
30.99 

31.67 
32.59 
33.79 
35.21 
36.85 

38.66 
40.60 
42.63 
44.71 
46.76 

48.74 
50.60 
52.30 
53.8] 
55.09 

56.12 
56.90 
57.43 
57.73 
57.81 

57.71 
57.42 
67.01 
56.50 
55.89 

55.23 
54.55 
53.86 


66 
63 
66 
47 
36 

19 
2 

19 
43 
68 

92 
120 
142 
164 
181 

194 
203 
208 
205 
198 

186 
170 
151 
128 
103 

78 

53 

30 

8 

10 

29 
41 
61 
61 
66 

68 
60 


5.761 
1.000 


28.25 
+0.026 


y^Hydil. 
Mag.  2.9 


Right 
Ascension. 


h       m 
0     21 

8 

23.38 
22.46 
21.61 
20.84 
20.16 

19.60 
19.17 
18.90 


92 

85 
77 
68 
66 

43 
27 


18.76  — 

18.78     ^ 
18 


18.96 
19.29 
19.77 
20.40 
21.15 

22.01 
22.97 
23.99 
25.06 
26.14 

27.21 
28.22 
29.16 
30.00 
30.71 

31.25 
31.62 
31.81 
31.81 
31.62 

31.25 
30.72 
30.05 
29.26 
28.38 

27.45 
26.51 
25.57 


33 
48 
63 
75 
86 

96 
102 
107 
108 
107 

101 
94 
84 
71 
64 

37 
19 
0 
19 
37 

63 
67 
79 
88 
93 

94 
94 


Declina- 
tion. 


-77  43 


// 


52.78 
51.74 
50.11 
47.94 
45.29 

42.22 
38.84 
35.20 
31.41 
27.53 

23.66 
19.87 
16.26 
12.88 
9.82 

7.15 
4.91 
3.16 
1.95 
1.29 

1.22 
1.73 
2.79  ^^ 


104 
163 
217 
266 
307 


338 
364 
379 
388 
387 

379 
361 
338 
306 
267 


224 

176 

121 

66 

7 

61 


4.37 

6.42 

8.87 
11.61 
14.57 
17.62 
20.64 

23.52 
26.12 
28.34 
30.10 
31.31 

31.92 
31.91 
31.27 


158 
206 
245 


274 
296 
305 
302 
288 


260 
222 
176 
121 
61 


1 

64 


21.425 
4.703 


38.37 
-4.596 


a  Phoenids. 
Mag.  2.4 


Right 
Ascension. 


h      m 
0     22 


s 
9.166 
8.980 
8.804 
8.645 
8.506 

8.395 
8.317  ,, 
8.276  — 
8.278     ^ 

49 
99 


186 
176 
159 
139 
111 

78 


8.327 

8.426 
8.574 
8.771 
9.016 
9.305 

9.629 

9.985 

10.360 

10.748 

11.136 

11.516 
11.876 
12.208 
12.503 
12.755 

12.958 
13.109 
13.206 


148 
197 
245 
289 
324 

366 
375 
388 
388 
380 

360 
332 
295 
252 
203 

151 


13.250  ~ 

13.244     ® 
60 


13.194 
13.102 
12.975 
12.823 
12.650 

12.464 
12.272 
12.080 


92 
127 
162 
173 
186 

192 
192 


Declina- 
tion. 


-42  45 


// 


52.75 
52.64 
52.08 
51.08 
49.68 

47.89 
45.77 
43.35 
40.67 
37.81 

34.80 
31.72 
28.61 
25.57 
22.62 

19.86 
17.35 
15.15 
13.29 
11.86 

10.86 
10.34 
10.29 
10.71 
11.58 

12.86 
14.50 
16.42 
18.55 
20.79 

23.05 
25.22 
27.24 
28.99 
30.43 

31.49 
32.12 
32.30 


11 

56 
100 
140 
179 

212 
242 
268 
286 
301 

308 
311 
304 
296 
276 

261 
220 
186 
148 
100 

62 
6 

42 

87 

128 

164 
192 
213 
234 
226 


217 
202 
175 
144 
106 


63 
18 


8.146 
1.362 


43.75 
-0.925 


D^a,  Dm  a 


+0.06 
+0.4 


+0.15 
+0.1 


+0.06 
+0.4 


0.00 
+0.1 


+0.05 
+0.4 


+0.31 
+0.1 


+0.06 
+0.4 


+0.06 
+0.1 
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Wadiinstoo 
Mam  Tune. 


Jan.  0.2 
10.2 
20.2 
30.2 

Feb.    9.1 

19.1 
29.1 
Mar.  10.1 
20.0 
30.0 

Apr.  9.0 
18.9 
28.9 

May  8.9 
18.9 

>    28.8 

June    7.8 

17.8 

27.8 

July     7.7 

17.7 
27.7 
Aug.  6.6 
16.6 
26.6 

Sept.  5.6 
15.5 
25.5 

Oct.  5.5 
15.5 

25.4 

Nov.    4.4 

14.4 

24.3 

Dec.    4.3 

14.3 
24.3 
34.2 


Mean  Place 
Sec  a,  Tan  d 


D^o,  Dm  a 
D^a,  D«^ 


12Ceti. 
Mag.  6.0 


Aaocnaioo. 


h     m 
0    25 


8 

45.927 
45.821 
45.719 
45.623 
45.539 

45.473 
45.429 
45.414 
45.431 
45.486 

45.578 
45.713 
45.888 
46.100 
46.348 

46.623 
46.922 
47.234 
47.554 
47.872 

48.180 
48.473 
48.741 
48.981 
49.187 

49.356 
49.489 
49.585 
49.644 


106 

102 

96 

84 

66 

44 

15 

17 
65 
92 

135 
175 
212 
248 
276 

299 

312 
820 
818 
308 

293 
268 
240 
206 
160 

133 
96 
69 


Declina- 
tion. 


-4      24 


// 


25 
49.669  — 

4 

49.665 
49.634 
49.581 
49.509 
49.424 


49.327 
49.223 
49.116 


81 
63 
72 
86 
97 

104 
107 


73.56 
74.16 
74.66 
75.04 
75.27 

75.35 
75.24 
74.91 
74.36 
73.58 

72.55 
71.28 
69.79 
68.09 
66.23 

64.23 
62.15 
60.04 
57.95 
55.94 

54.04 
52.34 
50.82 
49.56 
48.56 


60 
50 
38 
23 

8 

11 
33 
55 
78 
103 

127 
149 
170 
186 
200 

208 
211 
209 
201 
190 

170 
152 
126 
100 
71 


47.85  ^^ 
47.40  ^^ 
47.23  — 
47.29     * 


47.57 

48.02 
48.61 
49.31 
50.06 
50.84 

51.61 
52.33 
53.00 


28 
45 

59 
70 
76 
78 

77 

72 

67 


45.133 
1.003 


76.57 
-0.077 


+0.06 
+0.4 


+0.01 
+0.1 


13  Ceti. 

Mag.  5.2 


Right 
Aaceosion. 


h   m 
0  30 


8 

56.251 
56.146 
56.042 
55.944 
55.858 

55.788 
55.741 
55.721 
55.734 
55.784 

55.872 
56.002 
56.174 
56.382 
56.626 

56.899 
67.196 
57.507 

57.828 
58.146 

58.458 
58.753 
59.025 
59.268 
59.480 

59.654 
59.792 
59.892 
59.958 
59.990 

59.991 
59.966 
69.919 
59.851 
59.769 

59.675 
59.573 
59.466 


106 

104 
98 
86 
70 

47 
20 

13 
50 
88 

130 
172 
208 
244 
273 

297 
311 
321 
318 
312 

295 
272 
243 
212 
174 

138 

100 

66 

32 

1 

25 
47 
68 
82 
94 

102 
107 


Declina- 
tion. 


It 


74.95 
75.55 
76.07 
76.46 
76.71 

76.80 
76.71 
76.41 
75.86 
75.12 

74.12 
72.88 
71.41 
69.74 

67.88 

65.91 
63.83 
61.73 
59.63 
57.61 

55.72 
53.99 
52.47 
51.20 
50.18 

49.43 
48.97 
48.77 
48.81 
49.08 

49.53 
50.10 
50.80 
61.55 
52.33 

53.10 
53.84 
54.52 


60 
52 
39 
25 
9 

9 

30 

55 

74 

100 

124 
147 
167 
186 
197 

208 
210 
210 
202 
180 

173 
152 
127 
102 
75 

46 
20 

4 

27 
45 

57 
70 
75 
78 
77 

74 
68 


55.429 
1.002 


78.18 
-0.071 


+0.06 
+0.4 


0.00 
+0.1 


C  Cassiopeia. 
Mag.  3.7 


Right 
Ascension. 


h 
0 


m 
32 


8 

17.451 
17.203 
16.955 
16.719 
16.506 


248 
248 
236 
213 

179 


16.327  ^ 
16.194  ^ 
16.115  j^ 
16.098  — 
16.151   " 

122 

16.273 

193 
250 
321 
373 
417 


16.466 
16.725 
17.046 
17.419 

17.836 
18.285 
18.751 
19.225 
19.695 

20.147 
20.574 
20.965 
21.314 
21.615 


449 
466 

474 
470 
452 


427 
391 
349 
301 
248 


21.863 

195 

22.058  „„ 
139 

22.197   ^ 
86 

22.283 
22.317  — 

17 


22.300 
22.237 
22.129 
21.985 
21.804 

21.594 
21.363 
21.117 


63 

108 
144 
181 
210 


231 
246 


Declina- 
tion. 


+53  26 


// 


26.88 
26.46 
25.54 
24.18 
22.42 

20.35 
18.06 
15.64 
13.19 
10.83 

8.66 

D./7 


42 

92 

136 

176 

207 

229 
242 
245 
236 
217 


156 

113 

67 

19 

30 

79 

125 

168 

207 

240 
270 
290 
309 
316 

321 
317 
308 
203 
272 

245 
212 
176 
132 
86 


47.18   ,^ 
36 

47.54  — 
47.41    ^^ 


5.22 
4.09 
3.42 

3.23 
3.53 
4.32 
5.57 
7.25 

9.32 
11.72 
14.42 
17.32 
20.41 

23.57 
26.78 
29.95 
33.03 
35.96 

38.68 
41.13 
43.25 
45.00 
46.32 


17.061 
1.679 


5.23 
+1.348 


+0.07 
+0.4 


-0.09 
+0.1 


n  Andiomedfle. 
Mag.  4.4 


Right 
Ascension. 


h 
0 


m 
32 


8 

24.028 
23.883 
23.737 
23.598 
23.474 

23.370 
23.297 
23.259 
23.264 
23.316 

23.418 
23.570 
23.771 
24.019 
24.304 

24.625 
24.970 
25.330 
25.697 
26.061 

26.413 
26.745 
27.051 
27.324 
27.561 

27.758 
27.914 
28.029 
28.104 
28.142 

28.146 
28.117 
28.061 
27.978 
27.875 

27.753 
27.617 
27.473 


145 
146 
139 
124 

104 

73 
38 

5 

52 

102 

152 
201 
248 
285 
321 

345 
360 
367 
364 
352 

332 
306 
273 
237 
197 

156 

115 

75 

38 

4 

29 

56 

83 

103 

122 

136 
144 


Declina- 
tion. 


+33    15 


/# 


41.74 
41.08 
40.13 
38.90 
37.46 

35.88 
34.19 
32.51 
30.93 
29.49 

28.29 
27.37 
26.80 
26.61 
26.81 

27.40 
28.37 
29.71 
31.37 
33.31 

35.49 
37.84 
40.32 
42.86 
45.42 

47.95 
50.39 
52.70 
54.84 
56.80 

58.51 
59.97 
61.15 
62.02 
62.56 

62.77 
62.64 
62.17 


66 

96 

123 

144 

158 


169 
168 
158 
144 
120 


92 

57 
19 

20 

50 

97 
134 
166 
194 
218 

236 
248 
254 
256 
253 

244 
231 
214 
196 
171 


146 

118 

^7 

54 

21 

13 
47 


23.421 
1.196 


25.61 
+0.656 


+0.06 
+0.4 


-0.04 
+0.1 
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APPAKENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaahJnston 
Mean  Tune. 


Jan. 


Feb. 


Mar. 


0.2 
10.2 
20.2 
dO.2 

9.1 

19.1 
29.1 
10.1 
20.0 
30.0 


Apr. 


9.0 

18.9 

28.9 

May    8.9 

18.9 

28.8 

June    7.8 

17.8 

27.8 

July    7.7 

17.7 
27.7 
Aug.  6.6 
16.6 
26.6 

Sept.  5.6 
15.5 
25.5 

Oct.  5.5 
15.5 

25.4 

Nov.    4.4 

14.4 

24.3 

Dec.    4.3 

14.3 
24.3 
34.2 


€  Andromedse. 
Mag.  4.5 


Right 
Ascension. 


h     m 
0     34 

8 

7.305  135 
7.170  129 


Mean  Place 
Sec  ^,  Tan  ^ 


7.041 
6.926 

6.829 
6.761 
6.726 
6.731 
6.780 


116 
97 

68 
35 

6 
49 
97 


6.877  144 
7.021 192 
7.213  236 

7.448275 

7.723  3Q7 
8.030  331 

o.udI  347 

8.708  355 
9.063  351 
9.414  M, 

9. 7 00  323 
10.078  29C 
10.374  2M 
10.640  231 
10.871  lOT 

11.063  153 
11.216  114 
11.330  75 
11.405  41 
11.446     . 


Declina- 
tion. 


11.451 
11.427 
11.376 
11.301 
11.206 

11.094 
10.970 
10.836 


24 
51 
75 
95 
112 

124 
134 


+28  51 


// 


35.73 
35.05 
34.12 
32.96 
31.62 

30.18 
28.68 
27.21 
25.83 
24.63 

23.65 
22.98 
22.63 
22.63 
23.01 


68 

98 
116 
134 
144 

150 
147 
138 
120 
98 

67 
35 
0 
38 
75 


23.76  110 
24.86142 
26.28  172 
28.00  190 
29.96  216 

32.12  230 
34.42  238 
36.80  242 

39.22  239 

41.61  284 

43.95  223 
46.18  21X7 


48.25 
50.16 
51.85 

53.32 
54.53 
55.48 
56.15 
56.53 

56.60 
56.37 
55.84 


191 
109 

147 


121 

95 

67 

38 

7 

23 
63 


6.788 
1.142 


20.97 
+0.551 


6  Andromedse. 
Mag.  3.5 


Right 
Ascension. 


h      m 
0     34 

8 

50.593  137 
50.456  i3g 
50.318  133 

uU.lou  iia 
50.067  lOQ 

49.967  71 
49.896  36 
49.860 
49.864 
49.913 


4 

49 
97 


50.010  147 
50.157  195 
50.352  239 

uO.dUl  277 
50.060  312 

51.180  335 

51.516  352 
51.868  359 
oZ.^ftl  357 

52.584  345 

5^.17^9  327 

53.256  301 
53.557  209 
53.826  230 
54. Oo^  195 

54.257  150 
54.413  117 
54.530  77 
54.607  42 
54.649 

54.657 
54.633 
54.583 
54.507 
54.411  114 

54.297  127 
54.170  137 
54.033 


8 

24 
60 
76 
96 


Declina- 
tion. 


+30  24 


// 


20.13 
19.47 
18.54 
17.37 
16.01 

14.52 

12.96 

11.42 

9.97 

8.68 


66 

93 
17 
36 

49 

56 
54 
45 
29 

05 


7.63  76 
6.87  44 
6.43  7 
6.36^ 
6.67   09 


7.36 

8.40 

9.78 

11.48 

13.42 

15.59 
17.89 
20.30 
22.76 
25.21 

27.61 
29.91 
32.07 
34.06 
35.85 

37.41 
38.72 
39.76 
40.50 
4P.95 

41.08 
40.89 
40.41 


104 
138 
170 
194 
217 

230 
241 
246 
245 
240 

230 
216 
199 
179 
156 


131 

104 
74 
45 

Jf 

19 

48 


49.946 
1.160 


4.85 
+0.587 


u  CasBiopeiie. 

{Schtdir,) 

Var.  2.2-2.8 


Right 
Ascension. 


h      m 
0     35 

8 

44.278  272 
44.006  273 

43.473  237 
43.236  201 

43.035  152 
42.883  93 
42.790  27 
42.763  "^ 

4iS.oU9  I  A] 
4^.9«5U  197 

43.127  j«, 

4u.09D  033 

43.728 


44.118 


390 
437 


44.555  409 


45.024 


492 


45.516  j^g^ 
46.015  494 
46.509  400 

46.989  451 
47.440  410 
47.856  371 
48.227  322 
48.549  207 

48.816  212 
49.028  151 
49.179  94 
49.273  39 
49.312  ^ 


65 


49.297 
49.232  ,14 
49.118  150 


48.962 
48.768 


194 
227 


48.541  253 

48.288 

48.020 


268 


Declina- 
tion. 


+56  4 


n 


58.95 
58.60 
57.74 
56.42 
54.68 


36 

86 

132 

174 

208 


52.60  233 
uU.Z7'248 

47.79  252 
45.27  240 

42.81  229 

40.52  201 
38.51  log 

00.80  127 

35.56  01 
34.75  32 

34.43  17 
34.60  07 
35.27  115 
36.42  100 
38.02  200 

40.02  230 
42.38  207 

45.05  290 


47.95 
51.05 


310 
321 


54.26  320 

01  .oZ  320 
60.78  318 
63.96  303 
66.99  204 

69.83  258 
72.41  226 
74.66  189 
76.55  145 
78.00   98 

78.98  46 
79.44  "~; 
79.40 


43.885 
1.792 


36.64 

+1.487 


/<  Phoenlcis. 
Mag.  4.6 


Rieht 
Ascension. 


h      m 
0     37 

22.601  213 

ZZ.ooo  205 

22.183  192 
21.991 172 
21.819  144 

21.675  111 
21.564  72 
21.492  26 
21.466  "^ 
21.488   74 

21.562  129 
21.691  181 
21.872  233 
22.105  282 
22.387  323 

22.710  857 
23.067  385 

Zo.^^Z  890 

23.851  400 
24.257  390 

24.655  383 

Zd.U<5o  357 

Zo.SuO  321 
25.716  270 
25.994  227 

26.221 176 
26.396  119 
26.515  62 
26.577  9 
26.586  ^ 


88 


26.543 
26.455  128 
26.327  101 
26.166  185 

Zd.9oX  204 

25.777  214 
25.345 


Decilna- 

UOQ. 


-46  32 


// 


56.55 
56.50 
55.97 
54.96 


53 
101 
145 


53.51 180 

51.65  223 

49.42  255 

4o.o7  280 
44.07  302 

41.05  317 

(57.00  325 
34.63  327 
31.36  322 

28.14  300 

25.06  291 

22.15  206 

x9»uO  232 
17.18  194 

15.24  152 
13.72  104 

12.68  56 
12.12     4 

12.08  ■;;4 

12.52  93 
13.45  135 

14.81  175 
16.56  207 

18.63  227 
20.90  242 

25.77  280 
28.13 

30.33 

32.27 


33.87 


230 
194 
160 
120 


35.07  75 
35.82  27 
36.09 


21.444 
1.454 


46.98 
-1.066 


D^rO,  Dm  a 


+0.06 
+0.4 


-0.04 
+0.1 


+0.06 
+0.4 


-0.04 
+0.2 


+0.07 
+0.4 


-0.10 
+0.2 


+0.06 
+0.4 


+0.07 
+0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Itanl&M. 

y^ccti. 

Mag.  2.2 

o  CaB8iopei«. 
Mag.  4.7 

SI  CassiopelA. 
Mag.  5.6 

C  Andromedse. 
Mag.  4.3 

1 

Rtght 
Afloenaion. 

Declina- 
tion. 

Right 
Aaceusion. 

Declinar 
tion. 

Rii^ht 
Ascension. 

Declina- 
tion. 

Right 
Aaoenaion. 

Declinar 
tion. 

h      m 

o           / 

b       m 

o           / 

h       m 

O             / 

h      m 

o            / 

0     39 

-18  26 

0     40 

+47  49 

0     40 

+74  31 

0     42 

+23  48 

Jan.    0.3 

8 

23.380 

52.18   ^3 
52.66 
52.87  — 
52.84     ^ 
52.53   ^^ 

58 

8 

2.836 

99 

49.98 

8 

4.51 

70.44 
70.51  — 

8 

*.721 

50.79 

10.2 

23.260  ^^ 

2.629  ^^ 

49.56   " 

3.82 

69 

53.597  ^^ 

50.14   •* 

20.2 

30.2 

Feb.    9.1 

23.142  "* 

23.030  "^ 

22.929  ^^^ 
85 

2.420  ^ 
2.218  ^^ 
2.033  ^*^ 

156 

48.69   *^ 

47.41  ^^ 

45.78  ^^ 
190 

3.12 
2.46 
1.86 

70 
66 
60 
53 

69.95   ^ 

68.82  *^^ 

67.14  ^^ 
215 

53.471  ^^ 

53.349  ^^ 

53.237  "* 
95 

49.29  ** 
48.27  '"' 
47.10  '" 

123 

19.1 

22.844 
22.783 
22.750 
22.747  — 

51.95 

1.758   „ 
1.6&5   ,g 
1.667  — 

4  A 

43.88 

1.33 

41 
27 
14 

64.99 

53.142   ^ 
53.072   3^ 
53.033     3 
53.030  — 

45.87 

29.1 

Mar.  10.1 

20.0 

51.10   ^ 
49.99  "^ 
48.63  "® 

41.77  ^" 
39.55  '^ 
37.33  ^^ 

0.92 
0.65 
0.51 

62.47  ^^ 
59.69  ^'^ 
56.76  ^ 

44.62  ^^ 
43.42  ^^ 
42.32  "« 

30.0 

22.784   ^^ 
77 

47.01  '"' 
183 

1.709   ^^ 

104 

35.21  ^^^ 

195 

0.52 

1 

18 

53.80^ 

286 

53.069   ^^ 

86 

41.40   ^ 
69 

Apr.    9.0 
19.0 
28.9 

Hay    8.9 
18.9 

22.861 
22.980  "® 
23.142  "^ 
23.344  ^ 
23.582  ^ 

272 

45.18 
43.13  ^ 
40.95  ^^* 
38.64  ^^ 
36.25  ^^ 

241 

1.813 

1.980  "^ 

2.208  ^ 

2.493  ^ 

2.827  ^^ 
373 

33.26 

31.59  ^*^ 

30.26  ^^ 

29.30   ®® 

28.79   " 
5 

0.70 
1.03 
1.50 
2.11 

2.82 

33 
47 
61 
71 
80 

50.94 

48.29  ^ 

45.93  ^« 

43.97  ^^ 

42.47  *^ 
99 

53.155 

53.286  ^^^ 

53.464  ^"* 

53.685  ^^^ 

53.944  ^^ 
293 

40.71   ,3 

40.29   ^, 

40.19  — 

40.42   ^ 

40.99   " 
90 

28.8 

23.854 

33.84 

3.200 

28.74 

3.62 

41.48    ,_ 

54.237 

41.89 

June   7.8 
17.8 
27.8 

July    7.7 

24.151  **' 
24.466  ^** 
24.792  ^^ 
25.120  ^^ 

322 

31.46  ^* 
29.18  ^ 
27.05  ^" 
25.11  ^^ 

167 

3.605  '^* 
4.029  ^^* 
4.462  ^^ 
4.892  *^ 

418 

29.15   ^^ 
30.01   ^ 
31.30  ^^ 
32.99  *** 

204 

4.48 
5.39 
6.32 
7.25 

86 
91 
93 
93 
89 

41.03   ** 

41.13   '" 

41.77    ^ 

42.94  "^ 
168 

54.553  ^^® 
54.888^ 
55.230  ^*^ 
55.572  ^" 

334 

43.11  ^^ 
44.61  ^^ 
46.37  "* 
48.31  ^" 

211 

17.7 
27.7 
Aug.    6.7 
16.6 
26.6 

25.442 
25.748  ^ 
26.033  ^ 
26.290  ^' 
26.514  ^* 

188 

23-^  138 

21.01   ^^ 

20.31   3, 

19.96  — 
1 

5.310 
5.705  ""' 
6.070  ^ 
6.399  ^^ 
6.684^ 

240 

35.03 

37.37  ^* 

39.96  ^ 

42.74  ^« 

45.65  ^^ 
297 

8.14 

8.99 

9.77 

10.47 

11.06 

85 
78 
70 
59 
50 

44.62 
46.76  ^" 
49.31  ^ 
52.22  ^^ 
55.42^ 

344 

55.906 
56.224  ^^® 
56.517  ^ 
56.782  ^ 
57.015  ^ 

195 

50.42 
52.62  ^ 

224 

54.86 
57.10^^ 
59.29  "® 

209 

Sept.  5.6 
15.5 
25.5 

26.702 
26.851  ^^® 
26.960  *^ 

19.97 
20.31    ^^ 
20.96   ^ 

6.924 
7.115^^^ 
7.258  "^ 

48.62 
51.61  ^ 
54.56^ 

11.56 
11.96 
12.23 

40 
27 

58.86 
62.45  ^^ 
66.13  ^^ 

57.210 
57.369  ^^® 
57.490  ^^^ 

61.38 
63.34  ^^ 
65.15  ^** 

Oct.     5.5 

27.030   ^® 

21.85   *^^ 

7.353   ®^ 

57.40  ^^ 

12.38 

15 
3 

8 

69.82  ^^^ 

57.574   ** 

66.75  ^^ 

15.5 

27.064   ^* 

1 

22.96  ^^* 

124 

7.401    ^^ 

4 

60.09  ^® 

248 

12.41 

73.46  ^®^ 

348 

57.624   ^ 
17 

68.16  ^^^ 

119 

25.4 

27.065 

24.20 

7.405  " 

62.57 

12.33 

76.94 

57.641 

69.35   ^ 

70.31    yj 

71.02    ,, 

71.49   ,, 

71.70  — 
3 

Nov.    4.4 
14.4 

27.036   ^ 
26.982   ^ 

25.53  ^^ 
26.87  ^^^ 

7. 307   ^^ 
7.291    '^ 

64.78  ^^^ 
66.70  ^^^ 

12.14 
11.82 

19 
32 

80.21  ^^^ 
83.17  ^ 

57.629    ^^ 
57.592   ^^ 

24.4 
[>ec.    4.3 

26.905   ^ 
26.811   ^ 

106 

28.17  ^^^ 
29.35  ^^^ 

105 

7.180  "^ 
7.038  ^^^ 

169 

68.26  ^^® 

69.43  "^ 
74 

11.41 
10.91 

41 
50 

58 

85.75  ^ 
87.88  ^*^ 

160 

57.530   ®^ 

57.448   ®^ 
99 

14.3 
24.3 
34.2 

26.705 
26.588  "^ 
26.466*^ 

30.40 
31.26   ^® 
31.89   ^"^ 

0.869 
6.681  ^^^ 

o  A-^Q  203 

6.4/8 

70.47  — 
70.30    *' 

10.33 
9.69 
9.01 

04 

89.48 
90.52  ^^^ 
90.95   ^^ 

57.349 
57.236  ^^^ 
57.113  ^^ 

71.67 
71.38   " 
70.86   " 

am  Place 

22.431         50.64 

2.285          29.55 

4.601 

44.93 

52.972         37.52 

:8,T9nd 

1.054         -0.334 

1.490         +1.104 

3.75C 

►       +3.615 

1.093        +0.441 

a,  Dma 

+0.06          +0.02 

+0.07           -0.07 

+0.08 

-0.24 

+0J^          -^Sfi. 

9,Dma 

+0.4 

+0.2         ] 

-hOA 

+0.2 

+0.4 

^Ksl 

\^^A 

-V^^L 

797^—191$ 21 
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Wasblnffton 
Mean  Tune. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.1 

19.1 
29.1 
Mar.  10.1 
20.0 
30.0 

Apr.  9.0 
19.0 
28.9 

May    8.9 

18.9 

28.8 

June    7.8 

17.8 

27.8 

July    7.7 

17.7 
27.7 
Aug.  6.7 
16.6 
26.6 

Sept.  5.6 
15.5 
25.5 

Oct.  5.5 
15.5 

25.4 

Nov.    4.4 

14.4 

24.4 

Dec.    4.3 

14.3 
24.3 
34.2 


r/  Cassiopeiae. 
Mag.  3.6 


Right 
Aaoenmon. 


h       m 
0     43 


Mean  Place 
Sec  ^,  Tan  d 


M)md 


8 

61.062 
60.782 
60.498 
60.224 
59.972 

59.756 
59.588 
59.480 
59.441 
59.476 

59.588 
59.781 
60.048 
60.383 
60.778 

61.223 
61.707 
62.213 
62.731 
63.247 

63.748 
64.224 
64.664 
65.062 
65.408 

65.702 
65.937 
66.113 
66.230 
66.289 

66.291 
66.241 
66.139 
65.991 
65.802 

65.576 
65.321 
65.045 


280 

284 
274 
252 
216 


168 

108 

39 

35 
112 

193 
267 
335 
395 
445 

484 
506 
518 
510 
501 

476 
440 
398 
346 
294 

235 

176 

117 

59 

2 

50 
102 
148 
189 
226 

256 
276 


Declina- 
tion. 


+57  22 


// 


39.09 
38.84 
38.09 
36.85 
35.16 

33.14 
30.84 
28.34 
25.80 
23.29 

20.92 
18.80 
17.01 
15.61 
14.66 

14.19 
14.22 
14.74 
15.75 
17.21 

19.08 
21.34 
23.92 
26.74 
29.78 

32.95 
36.20 
39.45 
42.65 
45.73 

48.63 
51.28 
53.62 
55.59 
57.15 

58.25 
58.83 
58.90 


25 

75 

124 

109 

202 

230 
250 
254 
251 
237 

212 

179 

140 

95 

47 

3 

52 
101 
146 
187 

226 
258 
282 
304 
317 


325 
325 
320 
308 
290 


265 
234 
197 
156 
110 


58 
7 


60.577 
1.855 


16.35 
+1.563 


+0.07 
1+0.4 


-0.10 
+0.2 


d  Pisclnm. 
Mag.  4.6 


Right 
Ascension. 


h       m 
0     44 


108 

108 

105 

97 

82 

59 
33 


8 

20.205 
20.097 
19.989 
19.884 
19.787 

19.705 

19.646 

19.613 

19.612  — 

19.650  ^ 
78 

120 
163 
203 
238 
271 

294 
313 
321 
322 
315 

300 

280 
252 
220 
188 

151 

116 

81 

48 

17 

9 
34 
55 
73 
87 

98 
106 


19.728 

19.848 
20.011 
20.214 
20.452 

20.723 
21.017 
21.330 
21.651 
21.973 

22.288 
22.588 
22.868 
23.120 
23.340 

23.528 
23.679 
23.795 
23.876 
23.924 

23.941 
23.932 
23.898 
23.843 
23.770 

23.683 
23.585 
23.479 


Declina- 
tion. 


+  77 


ft 


48.83 
48.16 
47.46 
46.77 
46.11 

45.53 
45.05 
44.71 


67 
70 
69 
66 

58 

48 
34 


14 
44.57  — 

44.64     ^ 

31 


44.95 
45.51 
46.35 
47.45 
48.79 

50.36 
52.10 
53.99 
55.98 
58.02 

60.04 
62.00 
63.85 
65.55 
67.07 

68.39 
69.47 
70.33 
70.95 
71.35 

71.54 
71.55  — 
71.39   ^® 

31 
42 
53 


56 

84 
110 
134 
157 

174 
189 
199 
204 
202 

196 
185 
170 
152 
132 

108 
86 
62 
40 
19 


71.08 

70.66 

70.13 
69.53 
68.87 


60 

66 


19.361 
1.008 


41.35 
+0.125 


+0.06 
+0.4 


-0.01 
+0.2 


XHydri. 
Mag.  5.0 


Right 
Ascension. 


h      m 
0     45 


43.33 
42.54 
41.77 
41.05 
40.40 


79 
77 
72 
65 
56 


46 

34 

23 

9 


39.84 
39.38 
39.04 
38.81 
38.72  — 

4 

38.76 
38.93 
39.23 
39.66 
40.22 


17 
30 
43 
56 
66 


40.88 
41.63 
42.45 
43.32 
44.22 

45.12 
45.99 
46.82 
47.57 
48.22 

48.74 
49.13 
49.37 


75 
82 
87 
90 
90 

87 
83 
75 
65 
52 

39 
24 
8 


49.45  — 

49.38     ^ 
23 


49.15 
48.76 
48.26 
47.65 
46.95 

46.19 
45.40 
44.59 


39 
50 
61 
70 
76 

79 
81 


Declina- 
tion. 


-75  22 


// 


63.02 
62.40 
61.17 
59.38 
57.07 

54.31 
51.17 
47.71 
44.06 
40.27 

36.41 
32.59 
28.87 
25.35 
22.08 

19.16 
16.64 
14.58 
13.02 
12.00 

11.57 
11.74 
12.47 
13.75 
15.54 

17.78 
20.39 
23.27 
26.32 
29.40 

32.41 
35.21 
37.71 
39.79 
41.37 

42.38 
42.78 
42.57 


62 
123 
179 
231 
276 

314 
346 
365 
379 
386 

382 
372 
352 
327 
292 

252 
206 
156 
102 
43 

17 

73 

128 

179 

224 

261 
288 
305 
308 
301 

280 
250 
208 
158 
101 

40 
21 


41.158 

3.961 


49.23 
-3.833 


+0.04 
+0.4 


+0.26 
+0.2 


20Cett. 

Mag.  4.9 


Right 
Aaoension. 


h      m 
0     48 


107 

109 

106 

98 

83 

63 
36 


8 

43.723 
43.616 
43.507 
43.401 
43.303 

43.220 

43.157 

43.121 

43.115  — 

43.146   ^^ 
71 

43.217 

43.331 

43.485 

43.679 

43.909 

44.172 
44.460 
44.766 
45.083 
45.401 

45.715 
46.013 
46.293 
46.547 
46.769 

46.959 
47.113 
47.231 
47.313 
47.364 

47.382 
47.374 
47.341 
47.287 
47.213 

47.127 
47.028 
46.921 


114 
154 
194 
230 
203 

288 
306 
317 
318 
314 

298 
280 
254 
222 
190 

154 

118 

82 

51 

18 

8 
33 
54 
74 
86 

99 
107 


Declina- 
tion. 


-  1  35 


// 


65 
57 
49 
35 
20 


55.61 
56.26 
56.83 
57.32 
57.67 

57.87 


57.91  — 

57.74  " 

57.38  ^ 

56.78  " 
83 


109 
131 
152 
173 
187 

199 
206 

207 
204 
198 


55.95 
54.86 
53.55 
52.03 
50.30 

48.43 
46.44 
44.38 
42.31 
40.27 

38.34 
36.55 
34.95 
33.56 
32.42 

31.54 

30.95 

30.62   ^^ 

30.52  — 

30.65   " 
33 


30.98 
31.47 
32.07 
32.78 
33.51 

34.27 
35.01 
35.70 


179 
100 
139 
114 
88 


59 
33 


4» 
60 
71 
73 

76 

74 
09 


42.811 

1.000 


60.06 
-0.028 


+0.06 
+0.4 


0.00 
+0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WMhlneton 
ItanTune. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.2 

19.1 
29.1 
Mar.  10.1 
20.0 
30.0 

Apr.  9.0 
19.0 
28.9 

May  8.9 
18.9 

28.9 

June    7.8 

17.8 

27.8 

July    7.7 

17.7 
27.7 
Aug.  6.7 
16.6 
26.6 

Sept.  5.6 
15.6 
25.5 

Oct.  5.5 
15.5 

25.4 

Nov.    4.4 

14.4 

24.4 

Dec.    4.3 

14.3 
24.3 
34.3 


y  Casslopeiae. 
Mag.  2.2 


Right 
ABoeosion. 


h      m 
0     51 


8 

38.19 
37.87 
37.55 
37.23 
36.94 

36.69 
36.48 
36.34 


32 
32 
32 
20 
25 

21 
14 
6 


Mean  Place 
Sec  d,  Tan  d 


Dfo,  Dm  a 


36.28  — 

36.30     ^ 
9 

36.39 

36.58 

36.84 

37.19 

37.60 

38.07 
38.58 
39.11 
39.66 
40.21 

40.75 
41.26 
41.74 
42.17 
42.54 

42.87 
43.13 
43.33 
43.47 
43.54 

43.55 
43.49 
43.39 
43.23 
43.02 

42.77 
42.49 
42.18 


19 

20 
36 
41 

47 

51 
53 
55 
55 
54 

51 
48 
43 
37 
33 

26 

20 

14 

7 

1 

6 
10 

la 

21 
26 

28 
31 


DeoUna- 
*tion. 


+60  15 


#/ 


67.11 
67.03 
66.41 
65.29 
63.70 

61.71 
59.43 
56.93 
54.33 
51.75 

49.28 
47.04 
45.09 
43.54 
42.41 


8 

62 

112 

169 

199 

228 
250 
260 
258 
247 

224 
195 
165 
113 
64 


41.77  ,, 
41.62  — 
41.98  ^ 
42.83  ^ 
44.15  ^^ 

177 

45.92 


48.08 
50.58 
53.37 
56.40 

59.58 
62.87 
66.20 
69.49 
72.70 

75.73 
78.55 
81.07 
83.22 
84.96 

86.24 
87.01 
87.24 


216 
250 
279 
303 
318 

329 
333 
329 
321 
303 

282 
252 
215 
174 
128 


/i  AndromedsB. 

Mag.  3.9 


77 
23 


37.632 
2.016 


43.70 
+1.751 


Right 
Aaocnaion. 


h      m 
0     52 


8 

5.882 
5.723 
5.558 
5.397 
5.246 

5.116 
5.014 
4.949  2^ 
4.928  — 
4.956   ^ 

82 

5.038 


169 
165 
161 
151 
130 


102 
65 


5.175 
5.366 
5.606 
5.892 

6.215 
6.568 
6.941 
7.324 
7.709 

8.085 
8.443 
8.778 
9.081 
9.348 


137 
191 
240 
286 
323 

353 
373 
383 
385 
876 

858 
335 
303 
267 
229 


+0.07 
+0.4 


-0.11 
+0.2 


9.577 

9.765 

9.911 

10.015 

10.080 

10.107 

10.099 

10.058 

9.987 

9.890 

9.768 
9.628 
9.472 


188 

140 

104 

65 

27 

8 

41 

71 

97 

122 

140 
156 


Dedina- 
tion. 


+38    2 


0f 


44 

81 

112 

138 

161 

174 
181 
178 
166 
150 

122 
92 
54 


56.15 

55.71 
54.90 
53.78 
52.40 

50.79 
49.05 
47.24 
45.46 
43.80 

42.30 
41.08 
40.16 
39.62   j^ 
39.46  — 

24 


39.70 
40.35 
41.39 
42.77 
44.50 

46.49 
48.72 
51.12 
53.65 
56.25 

58.86 
61.43 
63.92 
66.29 
68.48 

70.48 
72.24 
73.73 
74.90 
75.75 


65 
104 
138 
173 
199 


223 
240 
253 
260 
261 


257 
249 
237 
219 
200 


176 

149 

117 

85 

50 


76.25  ,3 
76.38  — 
76.14   ^* 


oc  Soulptoris. 
Mag.  4.4 


5.138 
1.270 


38.24 
+0.783 


Right 
AsccnBlim. 


h   m 
0  54 


8 

34.590 
34.444 
34.297 
34.155 
34.024 

33.911 
33.819 
33.758  ^ 
33.731  — 

33.743   ^^ 

56 


146 
147 
142 
131 
113 

92 
61 


33.799 
33.900 
34.047 
34.238 
34.470 

34.740 
35.041 
35.364 
35.702 
36.046 

36.386 
36.715 
37.025 
37.308 
37.557 


101 
147 
191 
232 
270 

301 
323 
338 
344 
340 

329 
310 
283 
249 
211 


+0.07 

+0.4 


-0.05 
+0.2 


37.768 
37.938 
38.065 
38.150 
38.194 

38.199 
38.169 
38.108 
38.021 
37.911 

37.785 
37.646 
37.499 


170 

127 

85 

44 

6 

30 

61 

87 

110 

126 

139 
147 


Declina- 
tion. 


-29  48 


// 


42 
5 


45.99 
46.41 

46.46  — 
46.14   32 

45.47  ^^ 
103 

44.44 

136 

167 

195 

222 

241 


43.08 
41.41 
39.46 
37.24 

34.83 
32.23 
29.53 
26.75 
23.96 

21.23 
18.62 
16.19 
14.00 
12.10 


260 
270 
278 
279 
273 

281 
243 
219 
190 
164 


116 

74 


10.56 
9.40 

8»«3l 
8.35  — 

8.46   " 

52 

8.98 


fPiscium. 
Mag.  4.4 


Right 
Asoeoaion. 


9.90 
11.15 
12.68 
14.41 

16.25 
18.15 
20.00 
21.73 
23.26 

24.55 
25.55 
26.20 


92 
125 
163 
173 
184 


190 
186 
173 
153 
129 


100 
66 


33.480 
1.153 


41.17 
-0.573 


h      m 
0     58 


108 
112 
112 
104 
92 

72 

47 


+0.06 
+0.4 


+0.04 
+0.2 


8 

35.851 
35.743 
35.631 
35.519 
35.415 

35.323 
35.251 
35.204 
35.189  — 
35.212   ^ 

64 

35.276 
35.383 
35.532 
35.722 
35.951 

36.213 
36.502 
36.810 
37.129 
37.451 

37.768 
38.072 
38.359 
38.619 
38.852 

39.050 
39.215 

39.440 
39.503 

39.534  ^ 
39.538  — 
39.516  ^ 

43 
66 
80 


107 
149 
190 
229 
262 

289 
308 
319 
822 
317 

304 
287 
260 
233 
198 

166 

129 

96 

63 

31 


39.473 

39.408 

39.328 
39.233 
39.128 


96 

106 


Declina- 
tion. 


+  7  26 


It 


25.16 
24.51 
23.83 
23.16 
22.51 

21.93 
21.45 
21.11 


65 
68 
67 
66 

58 

48 
34 


16 
20.95  — 

20.99     ^ 
28 

21.27 


52 

80 

104 

130 

161 


21.79 
22.59 
23.63 
24.93 

26.44 
28.15 
29.99 
31.94 
33.93 

35.93 
37.86 
39.70 
41.39 
42.91 

44.22 
45.30 
46.17 
46.79 
47.20 

47  39 


47.41  — 
47.27   " 


171 

184 
195 
199 
200 


193 
184 
169 
162 
131 


108 
87 
62 
41 
19 


46.97 
46.56 

46.05 
45.46 
44.81 


30 
41 
51 

59 
65 


34.919 
1.008 


17.32 
+0.131 


+0.06 
+0.4 


-O.OI 

+o.r 


324 


APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tiino. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.2 

19.1 
29.1 
Mar.  10.1 
20.0 
30.0 

Apr.  9.0 
19.0 
28.9 

May  8.9 
18.9 

28.9 

June    7.8 

17.8 

27.8 

July    7.7 

17.7 
27.7 
Aug.  6.7 
16.6 
26.6 

Sept.  5.6 
15.6 
25.5 

Oct.  5.5 
15.5 

25.4 

Nov.    4.4 

14.4 

24.4 

Dec.    4.3 

14.3 
24.3 
34.3 


ft  Phoenicia. 

Mag.  3.4 


Rlftht 
ABcenskm. 


Mean  Place 
Sec  dy  Tan  d 


h  m 
1   2 


8 

21.461 
21.236 
21.012 
20.797 
20.596 


225 
224 
215 
201 
176 


20.420  ^^^ 

20.271  ^jj 

20.160   ^^ 

20.093 

20.075  — 
33 

20.108 

89 

147 

199 

252 

298 


20.197 
20.344 
20.543 
20.795 

21.093 
21.432 
21.800 
22.191 
22.594 

22.997 
23.389 
23.761 
24.102 
24.405 


339 
368 
391 
403 
403 


392 
372 
341 
303 
258 


24.663^ 

24.869  ^^ 

25.022  ^ 

25.117 

25.159  — 
11 


25.148 
25.088 
24.984 
24.843 
24.670 

24.473 
24.258 
24.033 


60 

104 
141 
173 
197 


215 
225 


DeoUna- 
iion. 


-47    9 


// 


76.52  ^ 
76.74  — 
76.46  ^ 
75.68  ^* 
74.44  "* 

169 

72.75 


209 
244 
273 
299 
316 


329 
333 
332 
323 
305 


283 
252 
215 
173 
127 


76 


70.66 
68.22 
65.49 
62.50 

59.34 
56.05 
52.72 
49.40 
46.17 

43.12 
40.29 
37.77 
35.62 
33.89 

32.62 
31.86  ^ 
31.60  — 
31.88  ^ 
32.66   ^* 

125 

33.91 
35.59 
37.62 
39.91 
42.39 

44.96 
47.49 
49.89 
52.06 
53.91 

55.38 
56.41 
56.96 


/i  Cassiopeiie. 

Mag.  5.3 


168 
203 
229 
248 
257 

263 
240 
217 
185 
147 

103 
55 


Right 
Aaoenaion. 


h 
1 


in 
2 


20.127 
1.471 


67.34 
-1.079 


+0.05 
+0.4 


+0.07 
+0.3 


8 

40.997 
40.756 
40.505 
40.257 
40.023 

39.817 
39.651 
39.536 
39.481 
39.496 

39.582 
39.743 
39.977 
40.276 
40.638 

41.049 
41.500 
41.980 
42.476 
42.973 

43.463 
43.933 
44.374 
44.780 
45.142 

45.455 
45.717 
45.926 
46.081 
46.183 

46.231 
46.228 
46.177 
46.080 
45.942 

45.765 
45.558 
45.326 


241 
251 
248 
234 
206 

166 

115 

55 

15 

86 


161 
234 
299 
362 
411 


451 
480 
496 
497 
490 

470 
441 
406 
362 
313 


262 
209 
155 
102 
48 


3 

51 

97 

138 

177 

207 
232 


Dedlna- 
Uon. 


+54  30 


// 


54.31 
54.18 
53.58 
52.51 
51.01 

49.14 
47.00 
44.66 
42.24 
39.82 

37.51 
35.43 
33.63 
32.19 
31.16 

30.58 
30.48 
30.84 
31.66 
32.93 

34.59 
36.64 
38.99 
41.59 
44.40 

47.35 
50.39 
53.46 
56.47 
59.40 

62.17 
64.72 
67.00 
68.93 
70.50 

71.64 
72.31 
72.48 


13 

60 

107 

150 

187 

214 
234 
242 
242 
231 

208 
180 
144 
103 
58 

10 

36 

82 

127 

166 

205 
235 
260 
281 
295 

304 
807 
301 
293 
277 

255 
228 
193 
157 
114 


67 
17 


T^Ceti. 
Mag.  3.6 


40.235 
1.723 


31.99 
+1.403 


Right 
Aaoension. 


h  m 
1   4 


+0.07 
+0.4 


-0.09 
+0.3 


8 

22.891 
22.778 
22.662 
22.546 
22.436 

22.338 
22.260 
22.206 
22.183 
22.196 

22.248 
22.342 
22.479 
22.658 
22.875 

23.127 
23.406 
23.708 
24.022 
24.342 

24.660 
24.966 
25.256 
25.521 
25.758 

25.962 
26.131 
26.264 
26.361 
26.424 

26.454 
26.455  — 
26.428  ^ 

49 
70 

87 


113 
116 
116 
110 
98 

78 
54 
23 

13 
52 

94 
137 
179 
217 
252 

279 
302 
314 
320 
318 

306 
290 
265 
237 
204 

169 

133 

97 

63 

30 


26.379 
26.309 

26.222 
26.122 
26.011 


100 

111 


Declina- 
tion. 


-10  37 


// 


64 
48 
27 


36.22 

36.86 

37.34 

37.61 

37.68  — 
16 

37.52 

37.13 

36.50 

35.63 

34.51 

33.16 
31.57 
29.79 
27.84 
25.73 

23.54 
21.31 
19.09 
16.94 
14.91 

13.05 
11.42 
10.05 

8.99 

8.24 


39 

63 

87 

112 

135 

159 
178 
195 
211 
219 

223 
222 

215 
203 
186 

163 

137 

106 

75 

43 


>^  Andiomedft. 
Mag.  2.4 


Right 
AaocnBioD. 


7.81  ^^ 
7.70  — 
7.90  ^ 
8.36  ^ 
9.06  ^ 

88 

9.94 


10.95 
12.04 
13.16 
14.25 

15.27 
16.18 
16.94 


101 

109 
112 
109 
102 


91 
76 


21.845 
1.017 


37.79 
-0.188 


+0.06 
+0.4 


+0.01 
+0.3 


h     m 
1      5 


147 
156 
156 
149 
132 

107 
73 


8 

2.281 
2.134 
1.978 
1.822 
1.673 

1.641 
1.434 

I'^^l   33 
1.328  — 

1.343   ^^ 

66 

1.409 
1.527 
1.699 
1.920 

2.187 

2.493 
2.829 
3.188 
3.560 
3.935 

4.305 
4.659 
4.994 
5.299 
6.572 

5.809 
6.008 
6.166 
6.285 
6.366 


118 
172 
221 
267 
306 

336 
359 
372 
875 
370 

354 
335 
305 
273 
237 

199 

158 

119 

81 

46 


6.412  ^^ 
6.422  — 
6.399   ^ 


6.347 
6.266 

6.162 
6.036 
5.894 


52 

81 
104 

126 
142 


DecUna- 
tiim. 


+35  10 


0t 


48.93 
48.54 
47.83 
46.84 
45.58 

44.13 
42.55 
40.91 
39.28 
37.76 

36.40 
35.29 
34.48 
34.00 
33.89  - 


39 

71 

90 

126 

145 

158 
164 
163 
1S3 
136 

111 

81 
48 
11 


34.15 
34.80 
35.80 
37.14 
38.79 

40.69 
42.81 
45.07 
47.45 
49.88 

52.32 
54.72 
67.04 
59.23 
61.25 

63.10 
64.71 
66.07 
67.16 
67.94 


26 


65 
100 
134 
165 
190 


212 
226 
238 
243 
244 


240 
233 
219 
203 
185 


161 
136 
109 

78 
48 


68.42  ^ 
68.55  — 

21 

68.34  " 


1.411 
1.223 


31.73 
+0.705 


+0.07 
+0.4 


-0.05 
+0.3 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


uhlnctQo 
OBiiTune. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.2 


Mar. 


Apr. 


May 


19.1 
29.1 
10.1 
20.1 
30.0 

9.0 
19.0 
28.9 

8.9 
18.9 


28.9 

June   7.8 

17.8 

27.8 

July    7.8 

17.7 
27.7 
Aug.  6.7 
16.6 
26.6 

Sept.  5.6 
15.6 
25.5 

Oct.  5.5 
15.5 

25.5 

Nov.   4.4 

14.4 

24.4 

I>ec.   4.3 

14.3 
24.3 
34.3 


T  Pisoiiim. 
Mag.  4.7 


Hight 
Aaoenaion. 


h     m 
1      7 


a 
2.697 
2.564 
2.423 
2.282 
2.146 

2.026 
1.927 
1.860   3^^ 
1.830  — 
1.844   " 

61 


133 
141 
lil 
136 
120 

99 
67 


1.905 

2.016 
2.177 
2.384 
2.638 

2.928 
3.247 
3.587 
3.942 
4.299 

4.652 
4.993 
5.313 
5.606 
5.868 

6.096 
6.288 
6.442 
6.559 
6.639 


111 
161 
207 
254 
290 


319 
340 
356 
357 
353 


341 
320 
293 
262 
228 


192 

154 

117 

80 

46 


6.686 
6.699  — 
6.682   " 

44 

71 
92 

112 
128 


6.638 
6.567 

6.476 
6.363 
6.236 


Declina- 
tion. 


+29  38 


// 


53.88 
53.44 
52.72 
51.78 
50.63 

49.34 
47.96 
46.56 
45.20 
43.99 

42.94 
42.14 
41.61 
41.41 
41.68 

42.07 
42.92 
44.09 
45.54 
47.27 

49.19 
51.29 
53.48 
55.74 
58.01 

60.25 
62.40 
64.44 
66.35 
68.07 

69.59 
70.90 
71.97 
72.78 
73.33 

73.59 
73.58 
73.28 


44 

72 

94 

115 

129 

138 
140 
136 
121 
105 

80 
53 
20 

17 

49 

85 
117 
145 
173 
192 

210 
219 
226 
227 
224 

215 
204 
191 
172 
152 

131 

107 

81 

55 

26 

1 
30 


C  Pisdum. 
Mag.  5.6 


Right 
Aaoenaion. 


h 
1 


m 
9 


a 

21.462 
21.355 
21.241 
21.128 
21.019 


107 
114 
113 
109 
99 


20.920   ^^ 

20.841   ^ 

20.786   JJ3 

20.763  — 

20.774    ^^ 
53 


20.827 
20.923 
21.063 
21.244 
21.464 


96 
140 
181 
220 
256 

282 


Declina- 
tion. 


+  77 


It 


21.720 

22.002 

22.305  ^ 
317 


61.16 
60.53 
59.86 
59.19 
68.57 

68.01 
57.57 
67.26 
57.12 
67.17 

67.45 
57.97 
58.75 
59.78 
61.05 


22.622 
22.944 


322 
320 


63 
67 
67 
62 
56 

44 

31 
14 

5 
28 

52 

78 

103 

127 

148 

62.53 

64.23  ^^ 

66.06  ^^ 

67.97  ^®^ 

69.93  ^"® 
195 


23.264         71.88 


23.572 
23.863 
24.129 
24.369 


308 
291 
266 
240 
207 


24.576 
24.750 
24.892 
24.998 
25.072 

25.116 
25.132 
25.120 
25.086 
26.029 

24.962 
24.864 
24.760 


174 

142 

106 

74 

44 

16 

12 
35 
56 

77 

88 
104 


73.79 
75.61 
77.27 
78.75 


191 
182 
166 
148 
129 


80.04 
81.09 

81.90 
82.60 
82.89 

83.06 
83.03 
82.86 
82.53 
82.10 

81.67 
80.98 
80.34 


105 
81 
60 
39 

J7 

3 
18 
32 
43 
53 

59 
64 


/CTucanse. 

Mag.  5.0 


Right 
Aaoenaion. 


h 
1 


m 
12 


67.36 
56.79 
66.26 
56.73 
55.24 

64.80 
54.42 
64.11 
53.89 
63.76 

53.72 
53.78 
53.96 
64.21 
54.56 

66.00 
55.52 
66.10 
56.73 
57.39 

58.06 
58.72 
59.36 
59.96 
60.48 

60.93 
61.29 
61.55 
61.70 
61.74  — 

8 

61.66 
61.48 
61.21 
60.86 
60.42 

69.93 
69.40 
68.86 


56 
54 
52 
49 
44 

38 
31 
22 
13 
4 

6 
17 
26 
35 
44 

52 
58 
63 
66 
67 

66 
64 
59 
53 
45 

36 
26 
15 


18 
27 
36 
43 
49 

53 
65 


Declina- 
tion. 


-69  18 


92.96 
92.88 
92.18 
90.91 
89.09 

86.78 
84.03 
80.93 
77.54 
73.93 

70.21 
66.42 
62.66 
59.02 
66.55 

52.35 
49.50 
47.05 
45.06 
43.60 


8 

70 

127 

182 

231 

275 
310 
339 
361 
372 

379 
376 
364 
347 
320 

285 
245 
199 
146 
91 


42.69   33 

42.36  — 

42.62   * 

43.46   " 

44.84  ^^ 
190 

46.74 


49.07 
61.73 
64.66 
67.71 

60.79 
63.78 
66.52 
68.91 
70.89 

72.37 
73.28 
73.60 


233 
266 
292 
306 
308 


299 
274 
239 
198 
148 


91 
32 


f  Plscinm. 
Mag.  6.3 


Right 
Aaoenaiou. 


h 
1 


m 
13 


8 

28.932 
28.826 
28.713 
28.598 
28.489 


106 
113 
115 
109 
101 


28.388 
28.306  g^ 
28.246  ^ 
28.217  — 
28.226  * 

46 

28.272 
28.360  ^ 
28.495  ^f 
28.670  ^'^ 


28.884 

29.133 
29.412 
29.710 
30.021 
30.339 

30.657 
30.964 
31.254 
31.523 
31.764 


214 
249 


279 
298 
311 
318 
318 


307 
200 
209 
241 
210 


31.974 
32.151 
32.294 
32.403 
32.480 

32.526 
32.542 
32.533 
32.499 
32.443 

32.369 
32.279 
32.177 


177 

143 

109 

77 

46 

16 

9 
34 
56 

74 

90 
102 


Declina- 
tion. 


+  3  10 


// 


27.20 
26.53 
25.90 
25.33 
24.82 

24.41 

24.15 

24.04- 

24.12 

24.40 


67 
63 
67 
61 
41 

26 
11 

8 
28 
62 


24.92 
25.69 
26.69 
27.93 

29.38 

31.04 
32.85 
34.77 
36.73 
38.71 

40.66 
42.52 
44.22 
45.75 
47.09 


77 
100 
124 
145 
166 

181 
192 
196 
198 
195 

186 
170 
153 
134 
109 


48.18 

49.02  ^^ 

49.63  3^ 

49.98  ^ 

60.10  — 
9 

50.01 

49.76 

49.36 

48.86 

48.26 


47.58 
46.91 
46.23 


26 
40 
60 
60 
68 

67 
68 


1.793 
1.151 


38.39 
+0.569 


20.466 
1.008 


63.28 
+0.125 


65.270 
2.831 


80.40 
-2.649 


27.896 
1.002 


20.66 
+0.066 


+0.07 
+0.4 


-0.04 
+0.3 


+0.06 
+0.4 


-0.01 
+0.3 


+0.04 
+0.4 


+0.18 
+0.3 


+0.06 


0.00 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahineton 
Mean  Time. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 

19.1 
29.1 
Mar.  10.1 
20.1 
30.0 

Apr.  9.0 
19.0 
29.0 

May  8.9 
18.9 

28.9 

June    7.8 

17.8 

27.8 

July    7.8 

17.7 
27.7 
Aug.  6.7 
16.7 
26.6 

Sept.  5.6 
15.6 
25.5 

Oct.  5.5 
15.5 

25.5 

Nov.    4.4 

14.4 

24.4 

Dec.    4.4 

14.3 
24.3 
34.3 


Mean  Place 
Sec  d,  Tan  d 


Di^^a,  Dm  a 


V  Piscium. 
Mag.  4.7 


Right 
Aaoenaion. 


h       m 
1     14 


• 
51.701 
51.575 
51.440 
51.302 
51.168 

51.048 
50.947 
50.875 


126 

135 
138 
134 

lao 


101 
72 


36 

50.839  — 
50.845     * 

62 


50.897 
50.998 
51.149 
51.346 
51.586 

51.864 
52.173 
52.504 
52.849 
53.200 

53.547 
53.883 
54.201 
54.494 
54.758 

54.989 
55.185 
55.344 
55.467 
55.557 


101 
161 
197 
240 
278 

309 
331 
346 
361 
347 

336 
318 
293 
264 
231 

196 

169 

123 

90 

64 


55.611    JJ3 

55.634  — 
55.628     * 


55.593 
55.532 

55.449 
55.345 
55.224 


36 
61 
83 

104 
121 


Dedlna- 
tion. 


+26  49 


// 


37.05 
36.62 
35.94 
35.07 
34.02 

32.84 
31.59 
30.34 
29.15 
28.07 

27.17 
26.52 
26.13 


26.06  — 
26.32   * 

68 


43 

68 

87 

106 

118 

126 
125 
119 
108 
90 

66 
39 


26.90 
27.80 
29.01 
30.48 
32.19 

34.07 
36.10 
38.22 
40.37 
42.52 

44.61 
46.61 
48.49 
50.22 
51.76 

53.12 
54.26 
55.19 
55.88 
56.33 

56.52 
56.47 
56.16 


90 

121 
147 
171 

188 

203 
212 
215 
215 
209 

200 
188 
173 
154 
136 

114 
93 
60 
45 
19 

5 
31 


50.728 
1.121 


22.39 
+0.506 


^Cetl. 
Mag.  3.8 


Right 
Aaoenaion. 


h 
1 


m 
19 


a 

50.570 
50.459 
50.340 
50.219 
50.103 

49.995 
49.904 
49.837 
49.799 


49.796  — 
36 


111 

119 
121 
116 
108 

91 
67 
38 


49.832 
49.911 
50.033 
50.198 
50.403 

50.642 
50.913 
51.206 
51.516 
51.833 

52.150 
62.457 
52.751 
53.023 
53.268 

53.482 
53.665 
53.812 
53.924 
54.002 


79 
122 
165 
205 
239 


271 
293 
310 
317 
317 

307 
294 
272 
245 
214 


183 
147 
112 

78 
47 


54.049  jg 
54.065  — 
54.054  " 


54.018 
53.960 

53.881 
53.787 
53.680 


36 
58 

79 

94 
107 


Dedlna- 
tion. 


-  8  36 


// 


56.77 
57.47 
58.02 
58.39 


70 
65 
37 


d  Cassiopels. 

Mag.  2.8 


Right 
Aaoeoiaion. 


58.56  — 
4 

58.52 
58.26 
57.77 
57.04 
56.07 


26 

49 

73 

97 

122 

143 
167 
184 
200 
212 

217 
220 
213 
205 
190 

168 

144 

116 

85 

55 


29.66  ^ 
29.44  — 
29.52     * 


54.85 
53.42 
51.75 
49.91 
47.91 

45.79 
43.62 
41.42 
39.29 
37.24 


35.34 
33.66 
32.22 
31.06 
30.21 


29.89 
30.49 

31.29 
32.23 
33.27 
34.36 
35.44 

36.46 
37.40 
38.22 


37 
60 
80 

94 
104 
109 
108 
102 

94 
82 


h 
1 


m 
20 


+0.06 


D^dyD^d    1+0.4 


-0.03 
+0.3 


49.446 
1.011 


59.31 
-0.151 


+0.06 
+0.4 


+0.01 
+0.3 


a 

19.534 
19.235 
18.920 
18.601 
18.296 


299 

315 
319 
305 
280 


1»-^1«  236 
17.780  ^^ 

17.599  ^^ 

17.486 

17.452  — 

49 

17.501 


17.635 
17.852 
18.150 
18.520 

18.952 
19.433 
19.951 
20.493 
21.043 


134 
217 
298 
370 
432 


481 
518 
542 
550 
548 


21.591 
22.121 
22.626 
23.094 
23.517 

23.888 
24.205 
24.463 
24.660 
24.796 

24.870 
24.884 
24.838 
24.734 
24.577 

24.370 
24.120 
23.836 


530 
506 
468 
423 
371 

317 
258 
197 
136 
74 

14 

46 
104 
157 
207 

250 
284 


Declina- 
tion. 


y  Phoenicis. 
Mag.  3.4 


Right 
Aaoenaion. 


+59  47 


// 


80.96 

81.20— 

80.92  ^ 

80.12  ^ 

78.85"^ 
170 

77.15 


75.10 
72.80 
70.34 
67.82 

65.35 
63.04 
60.97 
59.24 
57.88 

56.96 
56.51 
56.53 
57.04 
58.01 

59.41 
61.23 
63.41 
65.90 
68.65 

71.60 
74.69 
77.86 
81.05 
84.20 

87.23 
90.09 
92.71 
95.03 
96.97 

98.49 

99.55 

100.10 


205 
280 
246 
252 
247 


231 
207 
173 
136 
92 


45 

2 

61 

97 

140 

182 
218 
249 
276 
295 

309 

317 
319 
815 
803 

286 
262 
232 
194 
162 


106 
66 


18.542 
1.988 


57.48 
+1.718 


+0.08 
+0.4 


-0.11 
+0.3 


h       m 
1     24 


a 
44.535 
44.328 
44.115 
43.905 
43.703 

43.518 

43.357 

43.229 

43.138   ,. 

43.092  — 
5 

43.097 


207 
213 
210 
202 
185 


161 

128 

91 


43.153 
43.264 
43.428 
43.644 

43.908 
44.213 
44.550 
44.914 
45.292 

45.676 
46.054 
46.419 
46.758 
47.065 

47.333 
47.556 
47.731 
47.856 
47.929 

47.953 
47.930 
47.864 
47.759 
47.621 

47.455 
47.267 
47:064 


66 
111 

164 
216 
264 


305 
337 
364 
378 
384 


378 
365 
330 
307 
268 


223 

175 

125 

73 

24 

23 
66 

105 
138 
166 

188 
203 


Dedina- 

UOQ. 


-43  44 


// 


51 


62.54 
63.06 


63.10  — 
62.67  ^ 
61.76  ^ 

195 


60.40 
58.61 
56.47 
53.98 
51.23 

48.24 
45.10 
41.86 
38.59 
35.36 

32.25 
29.32 
26.65 
24.30 
22.34 

20.81 
19.77 
19.23 


19.20- 
so 
19.70 

90 


179 
214 
3« 
375 


314 
3» 
337 

m 

311 


sn 

287 
2» 
196 
153 

104 
54 


20.69 
22.11 
23.94 
26.10 

28.47 

30.98 
33.53 
36.00 
38.31 
40.34 

42.03 
43.32 
44.16 


143 
183 
216 
337 
SSI 

as5 

247 
231 


109 


139 
84 


43.107 
1.384 


54.70 
-0.957 


+0.05 
+0.4 


+0.06 
+0.4 


APPARENT  PLACES  OF  STARS,  1916, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WMhiQftflii 
MemTtanA. 

88  Ca88iopei«. 
Mag.  6.0 

rj  Piscium. 
Mag.  3.7 

40  CassiopeiflB. 

Mag.  5.5 

t^  Andromedae. 
Mag.  4.2 

Rlijht 
Aao&Dtkm, 

Dedlna- 
Uon. 

Right 
Aaonuiion. 

Declina- 
tion. 

Right 
Aaoension. 

Dedina- 
Uon. 

Aaoension. 

Declina- 
tion. 

h       m 

e         / 

h      m 

e         / 

h       m 

•      t 

h      m 

0              / 

1     24 

+69  49 

1     26 

+14  54 

1     31 

+72  36 

1     31 

+40  59 

Jan.    0.3 
10.3 

• 
58.53 
58.04   *^ 

83.47   ^ 
84.01 

1 
60.217 
60.108  ^~ 

58.23 
57.69   " 

• 
47.91 
47.35  ^ 

$9 

70.71    ^^ 
71.42   ^^ 
71.53  — 
71.03   ^ 
69.96  *^^ 

158 

0 
52.738 
52.576  ^^ 

27.77 
27.71     • 

20.2 

30.2 

Feb.    9.2 

57.53   " 
57.02   " 
56.53   ^® 

45 

83.96     * 
83.35   ®^ 
82.19  "* 

100 

59.987  "* 

59.863  ^^* 

59.740  ^^ 
113 

57.04   ^ 

56.31   "^ 

55.55   ^® 
78 

46.75   * 
46.14   ^* 
45.55  *® 

54 

52.400  *^° 

52.216  ^^ 

52.033  *^ 
109 

27.25   ^* 

26.46   ^ 

25.34  "^ 
137 

19.1 

56.08 
55.70   3^ 
55.39 
55.19 
55.10  — 

3 

80.50 

59.627 

59.529 

59.457 

59.414 

59.409  — 
37 

54.77 

45.01   ^^ 
44.54 
44.16   ^ 
43.90   j^ 

43.76  — 

1 

68.38 

51.864^^^ 

51.720  ^^ 

51.607 

51.536 

51.514  — 
84 

23.97 

29.1 

78.41  ^ 

54.02   ^* 

66.34*^ 

22.37  *~ 

\ltf.  10.1 
20.1 

75.99  ^^ 
73.33  ^ 

53.34   ^ 
52.77   *^ 

63.94^* 
61.27  *' 

20.62  ^^* 
18.85  *^ 

30.0 

70.55^ 

277 

52.37   ^ 
20 

58.47^ 

284 

17.10  ^^* 
107 

Apr.    9.0 
19.0 
29.0 

Miy    8.9 
18.9 

55.13 
55.29   ^* 
55.56  ^ 
55.95  ^ 

56.44   ** 

58 

67.78 
65.12^ 
62.65  ^^ 
60.51  ^^* 
58.74  ''' 

135 

59.446 

59.529   ^ 

59.657  ^f 

59.829  ^'^ 

60.044  ^^* 
251 

52.17 
52.19     ^ 
52.48   ^ 
53.02   *^ 
53.85  ^ 

108 

43.77 

43.91    ^^ 

44.20   ^ 

44.62   *^ 

45.15   " 
05 

55.63 

52.87  ^* 

50.30*^^ 

48.01  '^ 

46.08  ^"* 
150 

51.548 
51.639  ®^ 
51.788  "® 
51.995  **' 
52.253  ^ 

302 

15.43 
13.94  "® 
12.70  *^ 
11.77  ^ 
11.20   " 

21 

28.9 

57.02 

57.39 
56.53 
56.16  — 

60.295 

54.93 

45.80 

^^•^  103 

43.55   ^ 
43.02 
43.00  — 
43.51    " 

101 

52.555 

10.99  ~ 

June  7.8 

57.67   ^ 

60.576  ®^ 

56.26  "^ 

46.53   " 

52.897  ^" 

11.17    ^* 

17.8 

68.38  ^* 

60.882*^ 

57.77  "^ 

47.32   ^ 

53.268  ^^^ 

11.72   ^ 

27.8 
July    7.8 

59.12   ^^ 

59.87   ^* 
70 

56.31    ^* 

56.97   •* 
110 

61.202^^ 
61.531  ^^ 

328 

59.47  ^^ 

61.28  ^" 
189 

48.15  ^ 

49.01   *• 
80 

53.656  '^'^ 

54.054  ^ 
397 

12.64   *" 

13.93  **^ 
157 

17.7 
27.7 
Aug.   6.7 
16.7 
26.6 

60.63 

61.36   ^ 

62.06   "^ 

62.72   ^ 

63.31   ^ 
52 

58.13 
59.74  "^ 
61.79*** 
64.21  ^*^ 
66.97  ^® 

301 

61.859 
62.178  ^** 
62.482  ^ 
62.766  *^ 
63.022  ^ 

228 

63.17 
65.09  *•* 
66.98  ^^ 
68.81  **^ 
70.53  *^^ 

157 

49.87 

A4 

50.71   " 
51.51   ** 
52.27   ^* 
52.96  ^ 

00 

44.52 
46.00  "* 
47.93  *"* 
50.24  »' 
52.92  ** 

298 

54.451 
54.838  ^l 
55.209  ^"^ 
55.553  ^^^ 
55.869  ^" 

282 

15.50 
17.34  *^ 
19.42  ** 
21.66^ 
24.02  ^ 

244 

Sept.  5.6 
15.6 
25.5 

Oct.    5.5 
15.5 

63.83 

64.28  ** 

64.64  ^ 

64.92   " 

65.11   ** 
9 

69.98 

73.21  ^^ 

76.58  ^^ 

80.04^* 

83.50^* 
338 

63.250 
63.445  ^^ 
63.607  **^ 
63.735  ^* 
63.831   ^ 

04 

72.10 
73.51  "^ 
74.73  '^ 
75.75  ^^ 
76.58   ^ 

01 

53.56 
54.09   ^ 
54.63   ^* 
54.86  ^ 
55.09   ^ 

12 

55.90 
59.10  ^'^ 
62.47  ^^ 
65.95  ^^* 
69.47  ^' 

347 

56.151 
56.393  ^^^ 
56.597  ^ 
56.760  *^ 
56.881  "^ 

82 

26.46 
28.93  ^^ 
31.38  ^** 
33.76^ 
36.04^ 

212 

25.5 
Nov.   4.4 

65.20 
65.21  — 

86.88 
90.13  ^^'^ 

63.895  3^ 
63.930 
63.937  — 

77.19   ^^ 
77.63   ^^ 

77.87     g 
77.95  — 

55.21 
55.23  -  - 

72.94 
76.30^ 

56.963   ^2 
57.005     g 
57.011  — 

38.16 
40.09*^ 

14.4 

65.12     • 

93.17  ^^ 

55.13   '^ 

79.45  '*^ 

41.81  '^ 

24.4 

64.94   ^ 

95.91  ^^ 

63.916   " 

54.94    *^ 

82.33  ^ 

56.982   ^ 

43.28  "^ 

Dec.    4.4 

64.68   * 

34 

98.26  ^ 

194 

63.872   ^^'77.87     * 

00  i                 24 

54.63   ^^ 

38 

84.85^^ 

208 

56.914   ®* 

100 

44.44  "« 

85 

14.3 
24.3 

64.34 
63.93   ** 

100.20 
101.62"^ 

63.806     ^    77.63 
63.719   *'    77.26   ^^ 

54.25 
53.77   *^ 

86.93 
88.52  ^^ 

56.814 
56.686  ^^ 

45.29 
45.78   ^* 

34.3 

63.47   ^ 

102.50  ^ 

63.617^^    76.77    *® 

1 

53.24   ^    89.57*^ 

56.537  "* 

45.91    ^^ 

Metn  Place 

57.396        58.33 

59.130         47.45 

46.572        45.24 

51.637           8.80 

Sec  #,  Tan  a 

2.902       +2.724 

1.035 

-hO.266 

3.347       +3.195 

1.325 
+0.07 

+0.869 

D^a^  Dm  a 

+0.09         -0.18 

-0.02 

+0.0i)         -0.20 

-0.05 

D^a,  JKd 

+0.4 

+0.4         1 

+0.4 

+0.4 

+0.4 

+0.4         1 

+0.\ 

^.V 
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APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaahinKton 
Mean  Tbne. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 

19.2 
29.1 
Mar.  10.1 
20.1 
30.0 

Apr.  9.0 
19.0 
29.0 

May  8.9 
18.9 

28.9 

June    7.9 

17.8 

27.8 

July    7.8 

17.7 
27.7 
Aug.  6.7 
16.7 
26.6 

Sept.  5.6 
15.6 
25.6 

Oct.  5.5 
15.5 

25.5 

Nov.    4.4 

14.4 

24.4 

Dec.    4.4 

14.3 
24.3 
34.3 


Mean  Place 
Sec  dy  Tan  d 


D^o,  Dm  a 
D^.  d,  D«  d 


7t  Plsclum. 
Mag.  5.6 


Right 
Aaoenaion. 


h 
1 


m 
32 


a 

39.703 
39.597 
39.480 
39.358 
39.235 

39.121 
39.022 
38.945 
38.899 


38.890  — 

30 

38.920 

38.995   ^* 
119 


106 
117 
122 
123 
114 


99 
77 
40 
9 


39.114 

39.279 
39.483 

39.726 
40.000 
40.298 
40.613 
40.936 

41.259 


165 
204 
243 


274 
298 
315 
323 
323 


317 


Declina- 
tion. 


+11  42 


// 


41.576""    62.58 


53.60 
53.04 
52.40 
51.72 
51.04 

50.38 
49.78 
49.25 
48.85 
48.65 

48.63 
48.83 
49.30 
50.04 
51.00 

52.21 
53.62 
55.24 
56.99 
58.81 

60.70 


41.878 
42.160 
42.418 

42.648 
42.846 
43.010 
43.144 
43.243 


302 
282 
258 
230 


64.42 

66.16 
67.75 


198 

164 

134 

99 

69 


43.312 
43.352  ^^ 
43.362  — 
43.348  " 
43.307  *^ 

63 

43.244 
43.161   ^ 
43.062   ^ 


69.17 

I  70.41 

171.44 

72.27 

72.89 

73.31 
73.54 
73.62 
73.52 
73.28 

72.92 
72.47 
71.92 


56 
64 
68 
68 
66 

60 
53 
40 
20 
2 

20 

47 

74 

96 

121 

141 
162 
175 
182 
189 

188 
184 
174 
159 
142 

124 

103 

83 

62 

42 

23 

8 

10 
24 
36 

45 
55 


38.574 
1.021 


43.88 
+0.207 


+0.06 
+0.4 


-0.01 
+0.4 


V  Persei. 
Mag.  3.8 


Right 
Aaoenaion. 


h 
1 


m 
32 


a 
50.812 
50.617 
50.404 
50.185 
49.969 

49.768 
49.594 
49.458 
49.370 
49.339 

49.370 
49.467 
49.629 
49.854 
50.137 

50.472 
50.847 
51.255 
51.684 
52.123 

52.562 
52.991 
53.400 
53.783 
54.133 

54.444 
54.713 
54.939 
55.119 
55.254 

55.343 
55.388 
55.389  — 
55.347  *^ 
55.264  ^ 

121 


106 
213 
219 
216 
201 

174 

136 

88 

81 

31 

97 
162 
225 
283 
335 

375 
408 
429 
439 
439 

429 
409 
383 
350 
311 

269 
226 
180 
135 
89 

45 


55.143 
54.988 
54.805 


155 
183 


Declina- 
tion. 


+48  12 


// 


31.82  ^^ 
31.92  — 
31.59  ^ 
30.85  ^* 
29.71  "* 

147 

28.24 

175 

194 

205 

207 

199 


26.49 
24.55 
22.50 
20.43 


18.44 
16.60 
15.00 
13.72 
12.77 


184 

160 

128 

95 

54 


12.23  ,3 
12.10  — 
12.39  ^ 
13.10  " 
14.20  "« 

145 

15.65 

179 
208 
230 
240 
263 


17.44 
19.52 
21.82 
24.31 

26.94 
29.64 
32.36 
35.05 
37.68 

40.18 
42.51 
44.61 
46.45 
47.97 

49.13 
49.90 
50.25 


270 
272 
269 
263 
260 


233 
210 
184 
152 
116 


77 
35 


49.688 
1.500 


10.96 
+1.119 


+0.07 
+0.4 


-0.07 
+0.4 


^Eridani. 

(Achemar.) 
Mag.  0.6 


Right 
Aaoenaion. 


h 
1 


m 
34 


a 

36.991 
36.665 
36.333 
36.003 
35.686 

35.394 
35.134 
34.917 
34.750 
34.642 

34.599 
34.623 
34.718 
34.882 
35.116 

35.411 
35.763 
36.163 
36.600 
37.061 

37.536 
38.010 
38.470 
38.904 
39.300 

39.647 
39.938 
40.163 
40.321 
40.408 

40.425 
40.373 
40.258 
40.086 
39.864 

39.600 
39.303 
38.984 


326 
332 
330 
317 
292 


260 
217 
167 
108 
43 

24 

95 
164 
234 
295 

352 
400 
437 
461 
475 

474 
460 
434 
396 
347 

291 

225 

158 

87 

17 

52 
115 
172 
222 
264 

297 
319 


Declina- 
tion. 


-57  39 


// 


58.33 
58.76 
58.64 
57.96 
56.74 

55.01 
52.83 
50.24 
47.31 
44.10 

40.69 
37.13 
33.51 
29.92 
26.42 

23.10 
20.03 
17.29 
14.93 
13.04 

11.66 
10.81 


43 

12 

68 

122 

173 

218 
259 
293 
321 
341 

356 
362 
359 
350 
332 

307 
274 
236 
189 
138 

85 


27 
10.54  — 

10.83   ^ 
11.69   ^ 

139 

13.08 

187 
229 
261 
283 
294 

295 
282 
258 
225 
183 


14.95 
17.24 
19.85 
22.68 

25.62 
28.57 
31.39 
33.97 
36.22 

38.05 
39.40 
40.21 


135 
81 


85.215 
1.869 


47.99 
-1.580 


+0.04 
+0.4 


+0.10 
+0.4 


CO  Cassiopeia. 
Mag.  5.5 


Right 
Aacenaion. 


h      m 
1     36 


a 
7.34 
6.93 
6.47 
6.01 
5.57 

5.16 
4.80 
4.51 
4.31 
4.20 

4.20 
4.33 
4.56 
4.89 
5.32 

5.85 
6.43 
7.07 
7.75 
8.44 

9.14 

9.82 

10.48 

11.09 

11.66 

12.16 
12.60 
12.96 
13.25 
13.46 


41 
46 
46 
44 

41 

36 
29 
20 
11 
0 

13 
23 
33 
43 
53 

58 
64 
68 
60 
70 

68 
66 
61 
57 
50 

44 

36 
29 
21 
12 


13.58 

13.61  — 
13.57    * 


13.45 
13.25 

12.97 
12.63 
12.24 


12 
20 
28 

34 
39 


Declina- 
tion. 


+67  37 


// 


«2 


32.26 
32.88 


32.94- 
32.43  " 
31.37  *^ 

154 


29.83 
27.85 
25.54 
22.98 
20.30 

17.60 
14.99 
12.56 
10.42 
8.63 

7.26 
6.35 
5.92  -' 
6.00 


196 
231 
256 
208 
270 


261 
343 
214 
179 
137 


91 


8 


6.57 

7.62 

9.12 

11.04 

13.33 

15.97 

18.86 
21.97 
25.22 
28.57 
31.93 

35.24 
38.43 
41.41 
44.12 
46.50 

48.45 
49.92 
50.86 


57 

106 

150 
192 
22» 
204 


311 
325 
335 
330 
331 

S19 
306 
271 
SS8 

196 

147 
94 


6.007 

2.627 


7.61 
+2.429 


+0.09 
+0.4 


-0.15 
+0A 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 


Mar. 


19.2 
29.1 
10.1 
20.1 
30.0 


Apr. 


9.0 

19.0 

29.0 

May    8.9 

18.9 

28.9 

June    7.9 

17.8 

27.8 

July    7.8 

17.7 
27.7 
Aug.  6.7 
16.7 
26.6 

Sept.  5.6 
15.0 
25.6 

Oct.  5.5 
15.5 

25.5 

Nov.    4.4 

14.4 

24.4 

Dec.    4.4 

14.3 
24.3 
34.3 


Mean  Place 
Seca,Tan^ 


Di^a,  Dm  a 
Dia,D-^ 


y  Pisoium. 
Mag.  4.7 


Right 
Afloenskm. 


b 
1 


m 
37 


• 
4.668 
4.564 
4.449 
4.328 
4.207 

4.094 
3.993 
3.915 
3.865 


104 
115 
121 
121 
113 

101 
78 
fiO 


16 
3.850  — 

24 


3.874 
3.941 
4.053 
4.208 
4.405 

4.688 
4.904 
5.194 
5.502 
5.820 

6.138 
6.451 
6.750 
7.031 
7.287 

7.516 
7.714 
7.879 
8.013 
8.114 

8.184 
8.225 


67 
112 
155 
197 
233 

206 
200 
308 
318 
318 

313 
290 
281 
250 
220 

198 
165 
134 
101 
70 

41 


12 
8.237  — 

8.223   " 


8.186 

8.127 
8.046 
7.947 


87 

50 

81 
00 


Dedlna- 
tion. 


+  53 


// 


65 
03 
50 
54 
40 

34 
20 


54.15 

53.50 
52.87 
52.28 
51.74 

51.28 

50.94 

50.74 

50.71  — 

50.88   " 
37 

51.25 

51.86 

52.71 

53.80 

55.10 

56.60 
58.28 
60.08 
61.96 
63.89 

65.79 
67.62 
69.34 
70.90 
72.27 

73.41 
74.32 
74.99 
75.42 
75.62 

75.62 
75.44 
75.11 
74.65 
74.11 

73.50 
72.85 
72.19 


01 

85 

109 

130 

150 

108 
180 
188 
193 
100 

183 
172 
150 
137 
114 

01 
67 
43 
20 
0 

18 
33 
46 
54 
61 

65 
66 


3.497 
1.004 


46.67 
+0.089 


+0.06 
+0.4 


-0.01 
+0.4 


^  Persei. 
Mag.  4.2 


Right 
ABOOQsion. 


h       m 
1     38 


s 
24.412 

24.205 
23.981 
23.747 
23.516 

23.300 
23.109 
22.959 
22.858 
22.817 

22.838 
22.929 
23.088 
23.312 
23.599 

23.938 
24.322 
24.740 
25.182 
25.635 

26.090 
26.535 
26.962 
27.363 
27.730 

28.060 
28.346 
28.588 
28.783 
28.931 

29.031 

29.084 

29.090  — 

29.052  ^ 

28.969  ^ 
123 

28.846 

161 
101 


207 
224 
234 
231 
216 


101 

150 

101 

41 

21 

01 
150 
224 
287 
330 

384 
418 
442 
453 
455 

445 
427 
401 
367 
330 

286 
242 
195 
148 
100 

53 


28.685 
28.494 


Dedhia- 
tion. 


+50  15 


// 


79.22 

21 

79.43  — 
79.19  ^ 
78.52  ®^ 
77.43  ^~ 

143 

76.00 

174 
190 
210 
212 
208 


74.26 
72.30 
70.20 
68.08 

66.00 
64.06 
62.35 
60.93 
59.86 


194 
171 
142 
107 
68 


59.18   ^ 

58.92  — 

59.08   ^^ 

59.66   ^ 

60.64   ^ 
130 

62.00 

171 

201 

220 

247 

263 


63.71 

65.72 
67.98 
70.45 

73.08 
75.80 
78.56 
81.33 
84.03 

86.62 
89.06 
91.28 
93.25 
94.89 


272 
270 
277 
270 
259 


244 
222 
197 
164 
129 


96.18 

97.07 
97.54 


89 
47 


23.218 
1.565 


57.89 
+1.203 


+0.07 
+0.4 


-0.07 
+0.4 


rCetl. 

Mag.  3.6 


Right 
ABC^LSion. 


h   m 
1  40 


8 

11.161 
11.039 
10.906 
10.768 
10.632 

10.504 
10.391 
10.299 
10.236 


122 
133 
138 
136 
128 

113 
92 
63 


28 

10.208  — 
12 

10.220 
10.274 
10.373 
10.515 
10.701 


54 

99 

142 

186 

224 

257 
283 
303 
314 
318 

312 
300 
282 
256 
227 

196 

160 

125 

91 

56 


14.405  ^^ 
14.429  — 
14.423  * 


10.925 
11.182 
11.465 
11.768 
12.082 

12.400 
12.712 
13.012 
13.294 
13.550 


13.777 
13.973 
14.133 
14.258 
14.349 


14.389 
14.330 

14.248 
14.146 
14.028 


34 
59 
82 

102 
118 


Declina- 
tion. 


-16  22 


tt 


45.67 
46.42   ^^ 
46.93   „, 
47.17  ^ 
AIM     ^ 

33 

46.81 


46.21 
45.33 
44.17 
42.75 

41.07 
39.18 
37.09 
34.84 
32.47 

30.04 
27.59 
25.19 
22.90 
20.78 

18.87 
17.24 
15.93 
14.96 
14.36 

14.14 
14.29 
14.77 
15.57 
16.63 

17.90 
19.30 
20.77 
22.25 
23.66 

24.96 
26.08 
27.01 


60 

88 

116 

142 

168 


189 
209 
225 
237 
243 


245 
240 
229 
212 
191 


163 

131 

97 

60 

22 


15 

48 

80 

106 

127 

140 
147 
148 
141 
130 

112 
93 


9.908 

1.042 


45.86 
-0.294 


+0.06 
+0.4 


+0.02 
+0.4 


o  Piscium. 
Mag.  4.5 


Right 
Afloension. 


h   m 
1  40 


8 

58.539 
58.436 
58.319 
58.196 
58.073 

57.956 
57.853 
57.771 
57.717 


103 
117 
123 
123 
117 

103 
82 
54 


18 

57.699  — 

22 

57.721 
57.786 
57.896 
68.051 
58.248 


58.482 
68.748 
59.040 
59.350 
59.669 

59.990 
60.306 
60.609 
60.894 
61.154 

61.388 
61.590 
61.761 
61.901 
62.008 

62.084 
62.131 
62.149  — 
62.141  ® 
62.108 

62.052 
61.973 
61.877 


65 
110 
155 
197 
234 

200 
292 
310 
319 
321 

310 
303 
285 
260 
234 

202 
171 
140 
107 
76 

47 


33 
56 

79 
96 


Declina- 
tion. 


+  8  44 


/# 


60 
62 
63 
61 
50 

49 
37 
22 


16.06 

15.46 
14.84 
14.21 
13.60 

13.04 

12.55 

12.18 

11.96 

11.90-^ 
10 

12.06 

12.44 

13.06 

13.93 

15.03 

16.35 
17.87 
19.56 
21.33 
23.19 

25.06 
26.90 
28.67 
30.30 
31.78 

33.08 
34.15 
35.02 
35.65 
36.07 

36.29 
36.33  — 
36.21    " 

27 
37 
47 


38 

02 

87 

110 

132 

152 
168 
178 
186 
187 

184 
177 
163 
148 
130 


107 
87 
63 
42 
22 


35.94 
35.57 

35.10 
34.56 
33.97 


54 
59 


57.351 
1.012 


7.28 
+0.154 


+0.06 
+0.4 


-0.01 
+0.4 
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WashiDPton 
Mean  Tune. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 

19.2 
29.1 
Mar.  10.1 
20.1 
30.1 

Apr.  9.0 
19.0 
29.0 

May  8.9 
18.9 

28.9 

June    7.9 

17.8 

27.8 

July    7.8 

17.8 
27.7 
Aug.  6.7 
16.7 
26.6 

Sept.  5.6 
15.6 
25.6 

Oct.  5.5 
15.5 

25.5 

Nov.    4.5 

14.4 

24.4 

Dec.    4.4 

14.3 
24.3 
34.3 


Mean  Place 
Sec  ^,  Tan  ^ 

D^a,  Dm  a 
D^  B,  D«  d 


€  Scolptoris. 
Mag.  5.4 


Right 
Ascension. 


h 
1 


m 
41 


8 

43.824 
43.688 
43.541 
43.390 
43.239 


130 

147 
151 
151 
143 


43.096  J25 

42.971  ^^ 

42.866   ^ 

42.793   3g 

42.755  — 
3 

42.758 


42.804 
42.898 
43.037 
43.221 

43.447 
43.708 
43.998 
44.311 
44.636 

44.966 
45.294 
45.611 
45.908 
46.182 

46.425 
46.634 
46.806 
46.941 
47.038 


46 

04 

139 

184 

220 


261 
290 
313 
325 
330 


328 
317 
297 
274 
243 


209 

172 

135 

97 

39 


47.097    2^ 
47.121  — 


47.112 
47.073 
47.005 

46.912 
46.798 
4t>.668 


9 
39 

68 
93 

114 
130 


Declina- 
tion. 


-25  27 


tt 


81.37 
82.17 
82.66 


80 

49 


13 

82.79  — 

82.56   ^ 
58 

81.98 


81.07 
79.81 
78.25 
76.40 

74.29 
71.97 
69.47 
66.83 
64.12 

61.39 
58.71 
56.15 
53.76 
51.61 


91 
136 
150 
185 
211 


232 
250 
364 
271 
273 


268 
256 
239 
215 
187 


150 

113 

70 


49.74 
48.24 
47.11 

^^•^1    28 

46.13  — 

15 


46.28 
46.85 
47.79 
49.08 
50.64 

52.39 
54.26 
56.18 
58.05 
59.81 

61.37 
62.70 
63.73 


57 

94 

129 

156 

175 

187 
192 
187 
176 
156 

133 
103 


42.486 
1.108 

+0.06 
+0.4 


78.88 
-0.476 


+0.03 
+0.4 


CCeti. 

Mag.  3.9 


Right 
Ascension. 


h       m 
1      47 

s 
20.108 
19.998 
19.874 
19.745 
19.614 

19.489 

19.377 

19.285 

19.220  3^ 

19.189  — 
8 

19.197 

19.247 

19.340 

19.478 

19.659 


110 

134 
129 
131 
125 


112 
92 
65 


19.878 
20.130 
20.409 
20.709 
21.021 

21.337 
21.650 
21.952 
22.237 
22.499 


22.735 
22.939 
23.111 
23.250 
23.356 

23.429 
23.471 
23.484 
23.468 
23.427 

23.362 
23.277 
23.173 


50 

03 

138 

181 

219 

252 

279 
300 
312 
316 

313 
302 
285 
262 
236 

204 
172 
139 
106 
73 

42 
13 

16 
41 
65 

85 
104 


Declina- 
tion. 


-10  44 


// 


82 
61 
41 


56.02 
56.84 
57.45 
57.86 
58.04  — 

4 

58.00 
57.71 
57.17 
56.37 
55.33 

54.04 
52.52 
50.77 
48.85 
46.76 

44.58 
42.33 
40.08 
37.88 
35.79 

33.86 
32.16 
30.71 
29.57 
28.75 


20 

54 

80 

104 

139 

153 
175 
193 
309 
318 

225 
225 
220 
309 
103 

170 

145 

114 

83 

48 


28.27 

28.13  — 
28.32   ^^ 


28.80 
29.56 

30.52 
31.66 
32.89 
34.16 

1  35.42 

I 

36.60 
37.68 
38.62 


48 
76 
96 

114 
123 
127 
126 
118 

108 
94 


18.824 
1.018 


58.29 
-0.190 


+0.06 
+0.4 


+0.01 
+0.5 


aTrianfoli. 
Mag.  3.6 


Right 
Ascension. 


h      m 
1     48 


s 
18.559 
18.436 
18.297 
18.148 
17.997 

17.853 
17.723 
17.620 
17.549 
17.519 

17.536 
17.602 
17.720 
17.888 
18.104 


33 
30 
40 
51 
44 

30 
03 
71 
30 

17 

00 

118 
108 
310 
358 


18.362 
18.656 
18.978 
19.321 
19.675 


304 
333 
343 
354 
350 

20.031 
20.381^ 

330 
310 
303 
305 


333 


20.720 

21.039 
21.332 

21.597 
21.830 
22.029  ^^ 
22.194  *^ 
22.324  ^^ 

22.420 

22.483   ^ 

22.513  — 

22.511     * 
33 

63 

88 
112 


06 


63 


22.478 

22.416 
22.328 
22.216 

17.332 
1.145 

+0.07 
+0.4 


Declina- 
tion. 


+29  10 


// 


27.97 
27.76 
27.30 
26.61 
25.73 

24.68 
23.50 
22.27 
21.04 


31 

46 

00 

88 

105 

118 
123 
133 
116 


19.88 

104 

18.84 

17.99 

17.37 

17.03 

16.97  — 
30 

17.23 

17.81 

18.68 


86 

03 

34 

0 


58 
87 


19.84 
21.23 

22.85 
24.63 
26.52 
28.49 
30.49 


110 
180 
103 


32.48 
34.43 
36.28 
38.02 
39.61 

41.05 
42.32 
43.39 
44.25 
44.89 


178 
180 
107 
300 

100 


106 
185 
174 
150 
144 

137 

107 

86 

04 

42 


45.31  ^^ 
45.47  — 
45.39     * 


12.50 
+0.568 


-0.03 
+0.5 


s  CasiiopeiK. 
Mag.  3.4 


Right 
Asoenston. 


h 
1 

s 
21.67 
21.34 
20.98 
20.61 
20.24 

19.89 
19.58 
19.33 
19.14 
19.05 

19.04 
19.12 
19.30 
19.57 
19.93 

20.37 
20.86 
21.41 
21.99 
22.59 

23.20 
23.80 
24.38 
24.93 
25.44 

25.90 
26.30 
26.64 
26.92 
27.14 

27.28 
27.35 
27.36— 
27.30    * 


m 
48 


33 
30 
37 
37 
35 

31 

25 

10 

0 

1 

8 
18 
37 
30 
44 

49 
55 
58 

ao 

01 

00 
58 
55 
51 
40 

40 
34 
38 
23 
14 


27.15 

26.96 
26.70 
26.40 


15 
10 

30 
30 


20.201 
2.222 


DecUni- 
tioo. 


+63  15 


tt 


49.25  ^ 
49.91^ 
50.03- 
49.61  *^ 
48.68  ** 

141 

47.27 


183 
216 
319 
2S3 
2S6 


24S 
231 
SM 
171 
133 


45.45 
43.29 
40.90 
38.38 

35.82 
33.34 
31.03 
28.99 
27.28 

25.96  ^ 
25.07  ^ 
24.65- 
24.69  * 
25.21  " 

26.19 
27.59 
29.40 
31.56 
34.04 

36.76 
39.69 
42.77 
45.93 
49.10 

52.24 
55.25 
58.09 
60.68 
62.95 

64.85 
66.29 
67.25 


i« 

IS 
316 
3tf 
273 

393 
308 

316 

3i: 

314 

301 
3M 
2» 

vr, 

190 

144 
96 


25.37 

+1.985 


+0.08 
+0.4 


-0.12 
-M).5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tun*. 


Jan.  0.3 
10.3 
20.3 
3Q.2 

Feb.    9.2 

19.2 
29.1 
Mar.  lO.l 
20.1 
30.1 

Apr.  9.0 
19.0 
29.0 

May  9.0 
18.9 

28.9 

June    7.9 

17.8 

27.8 

July    7.8 

17.8 
27.7 
Aug.  6.7 
16.7 
26.7 

Sept.  5.6 
15.6 
25.6 

Oct.  6.5 
15.5 

25.5 

Nov.    4.5 

14.4 

24.4 

Dec.    4.4 

14.4 
24.3 
34.3 


Mean  Place 
Sec  a,  Tan  a 


^Hydii. 
Mag.  3.0 


Right 
Aaoension. 


h 
1 


m 
56 


B 

9.07 
8.68 
8.27 
7.86 
7.47 

7.10 
6.76 
6.46 
6.21 
6.03 


39 
41 
41 
39 
37 

34 
30 
25 
18 
11 


5.92  3 
5.89  — 

5.93  ^ 


6.07 
6.27 

6.55 
6.90 
7.30 
7.75 
8.24 

8.76 

9.28 

9.80 

10.29 

10.76 

11.17 
11.53 
11.80 
12.02 
12.15 

12.20 
12.17 
12.05 
11.88 
11.64 

11.34 
11.00 
10.62 


14 
20 
28 

35 
40 
45 
49 
52 

52 
52 
49 
47 
41 

36 
27 
22 
13 

5 

3 
12 
17 
24 
30 

34 
88 


Declina- 
tion. 


-61  58 


tt 


52.19 
52.86 


67 

9 


52.95  — 

52.44   " 

51.38  ^^ 
159 

49.79 

208 

251 

288 

320 

344 


47.71 

45.20 
42.32 
39.12 

35.68 
32.09 
28.42 
24.74 
21.13 

17.69 

14.47 

11.58 

9.08 

7.03 


359 
367 
368 
361 
344 


322 
289 
260 
205 
155 


5-^8  ,00 

4.08  — 

4.26  ^® 

5.02  ^® 
133 

6.35 

184 
229 
266 
291 
308 

310 
300 
280 
248 
206 

159 
105 


8.19 

10.48 
13.14 
16.05 

19.13 
22.23 
25.23 
28.03 
30.51 

32.57 
34.16 
35.21 


6.963 
2.128 


41.94 
-1.879 


60  Cassiopeiflfi. 
Mag.  4.1 


Right 
Ascension. 


h 
1 


m 
56 


B 

15.89 
15.37 
14.81 
14.22 
13.64 

13.09 
12.60 
12.18 
11.86 
11.67 

11.60 
11.68 
11.89 
12.23 
12.70 

13.27 
13.94 
14.68 
15.47 
16.30 

17.14 
17.98 
18.80 
19.57 
20.30 

20.96 
21.54 
22.03 
22.44 
22.76 


52 
56 
59 
58 
55 

49 
42 
32 
19 

7 

8 
21 
34 

47 
57 

67 
74 
79 
83 

84 

84 
82 
77 
73 
66 

58 
49 
41 
32 
21 


22.97  ^^ 
23.07— 
23.06    * 


22.95 
22.74 

22.43 
22.02 
21.55 


11 
21 
31 

41 

47 


Declina- 
tion. 


+72    0 


#/ 


81.01 
82.00 


99 


40 

82.40  — 

82.22   ^* 

81.46    ^* 
130 

80.16 

178 
218 
250 
269 

278 


78.38 
76.20 
73.70 
71.01 

68.23 
65.47 
62.84 
60.43 
58.33 


276 
263 
241 
210 
172 


56.61  ^^ 
55.33  32 
54.51  33 
54.18  — 

54.36   ^* 
67 


55.03 
56.18 
57.78 
59.80 
62.18 

64.89 
67.86 
71.03 
74.36 
77.75 

81.16 
84.51 
87.70 
90.67 
93.33 

95.60 
97.43 
98.74 


115 
160 
202 
238 
271 

297 
817 
333 
339 
341 

335 
819 
297 
266 
227 


183 
131 


13.963 
3.240 


55.96 
+3.082 


Y  AndromedK  pr. 
Mag.  2.3 


Right 
Aaoension. 


h       m 
1     58 


45.548 
45.393 
45.218 
45.029 
44.835 

44.648 
44.480 
44.339 
44.237 


155 
175 
189 
194 
187 

168 
141 
102 


54 

44.183  — 

2 

44.185 
44.243 
44.362 
44.540 
44.774 


45.058 
45.383 
45.743 
46.128 
46.528 

46.933 
47.332 
47.721 
48.091 
48.433 

48.744 
49.022 
49.262 
49.464 
49.626 

49.748 
49.830 
49.872 
49.875  — 
49.839  ^ 

74 

49.765 


58 
119 
178 
234 
284 

325 
360 
385 
400 
405 

399 
389 
370 
342 
311 

278 
240 
202 
162 
122 

82 
42 


49.656 
49.517 


109 
139 


Declina- 
tion. 


+41  55 


// 


57.13   ^3 

57.31  — 

57.12   " 

56.58   " 

55.70  ^ 
117 


54.53 
53.12 
51.51 
49.81 
48.08 


46.41 
44.85 
43.50 
42.41 
41.63 

41.18 
41.10 
41.38 
42.02 
43.00 

44.30 
45.88 
47.69 
49.70 
51.87 

54.14 
56.46 
58.79 
61.11 
63.35 

65.47 
67.46 
69.27 
70.85 
72.19 

73.23 
73.94 
74.31 


141 
161 
170 
173 
167 

156 

135 

109 

78 

45 

8 

28 

64 

98 

130 

158 
181 
201 
217 
227 

232 
283 
232 
224 
212 

199 
181 
158 
134 
104 

71 

37 


44.191 
1.344 


38.10 
+0.898 


aAxietis. 

Mag.  2.2 


Right 
Ascension. 


h     m 
2      2 


s 
27.372 

27.263 
27.137 
27.000 
26.857 

26.716 
26.588 
26.482 
26.404 


109 

126 
137 
143 
141 

128 

106 

78 


40 

26.364  — 

2 

26.366 
26.416 
26.515 
26.662 
26.856 


27.091 
27.363 
27.666 
27.988 
28.324 

28.666 
29.005 
29.334 
29.646 
29.938 

30.202 
30.438 
30.643 
30.816 
30.957 

31.065 
31.141 
31.187 
31.201  — 
31.185   " 

44 

31.141 
31.068 
30.972 


50 

99 

147 

194 

235 

272 
303 
322 
336 
342 

339 
329 
312 
292 
264 

236 
205 
173 
141 
108 

76 
46 


73 
96 


DecUna> 
tion. 


+23 


3 


tf 


29 
46 
61 
7« 
85 

92 

94 
92 
83 
68 

52 
29 


70.42 

70.13 
69.67 
69.06 
68.30 

67.45 
66.53 
65.59 
64.67 
63.84 

63.16 
62.64 
62.35 
62.30  — 
62.54  ^ 

49 

63.03 
63.81 
64.83 
66.09 
67.53 

69.14 
70.86 
72.64 
74.44 
76.22 

77.94 
79.56 
81.07 
82.44 
83.64 

84.69 
85.67 
86.27 
86.80 
87.15 

87.31 
87.90 
87.10 


78 
102 
126 
144 
161 

172 
178 
180 
178 

m 

162 
151 
137 
120 
lOS 

88 

TD 
58 
35 

16 


26.052 
1.087 


56.89 
+0.425 


D^a,  Dm  a 
D^  n,  D«  d 


+0.04 
+0.3 


+0.11 
+0.5 


+0.10 
+0.3 


-0.18 
+0.5 


+0.07 
+0.3 


-0.05 
+0.6 


+0.07 
+0.8 


-0.02 
+0.5 
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Wsrfiington 
Mean  Tune. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 
29.1 
Mar.  10.1 
20.1 
30.1 

Apr.  9.0 
19.0 
29.0 

May  9.0 
18.9 

28.9 

June    7.9 

17.8 

27.8 

July     7.8 

17.8 
27.7 
Aug.  6.7 
16,7 
26.7 

Sept.  5.6 
15.6 
25.6 

Oct.  5.5 
15.5 

25.5 

Nov.    4.5 

14.4 

24.4 

Dec.    4.4 

14.4 
24.3 
34.3 

Mean  Place 
Sec  d.  Tan  d 


Df  a,  Dm  a 
Df  ^,  D«a 


y^  Trianguli. 
Mag.  3.1 


Right 
Ascension. 


h     m 
2      4 


s 

33.772 

33.644 
33.495 
33.332 
33.163 

32.999 
32.848 
32.722 
32.628 
32.578 

32.575 
32.627 
32.732 
32.891 
33.101 

33.358 
33.656 
33.985 
34.338 
34.705 

35.079 
35.450 
35.811 
36.153 
36.474 

36.766 
37.027 
37.254 
37.447 
37.604 

37.725 
37.811 
37.862 


128 
149 
163 
160 
164 

151 

126 

»4 

50 

3 

52 
105 
159 
210 
267 

298 
329 
353 
367 
374 

371 
361 
342 
321 
292 

261 
227 
193 
167 
121 

86 
61 


14 

37.876  — 
37.855   ^^ 

53 


37.802 
37.716 
37.600 


86 
116 


Declina- 
tion. 


+34  35 


// 


42.82     3 

42.85  — 

42.57   ^ 

42.03   " 

41.22   " 
103 


40.19 
38.97 
37.63 
36.24 
34.85 


122 
134 
139 
139 
131 


33.54 
32.38 
31.41 
30.71 
30.28 

30.17 
30.38 
30.91 
31.76 
32.89 

34.28 
35.88 
37.66 
39.56 
41.56 

43.60 
45.65 
47.66 
49.60 
51.45 

53.17 
54.73 
56.12 
57.30 
58.28 

59.00 
59.46 
59.64 


116 
97 
70 
43 
11 

21 

53 

85 

113 

139 

160 
178 
190 
200 
204 

205 
201 
194 
185 
172 

156 

139 

118 

98 

72 

46 
18 


32.403 
1.215 


25.87 
+0.690 


40.07 
40.3 


-0.04 
+0.5 


66  Cassiopeiae. 
Mag.  6.2 


Right 
Ascension. 


h     m 

2      7 


8 

54.17 
53.82 
53.42 
53.00 
52.57 

52.16 
51.78 
51.46 
51.21 
51.06 

50.99 
51.03 
51.18 
51.45 
51.80 

52.24 
52.75 
53.33 
53.95 
54.60 

55.27 
55.94 
56.59 
57.21 
57.80 

58.35 
58.83 
59,25 
59.61 
59.88 

60.08 
60.21 
60.26— 
60.23    ^ 


35 

40 
42 
43 
41 

38 
32 
25 
15 

7 

4 

15 
27 
35 

44 

51 

58 
62 
65 
67 

67 
65 
62 
59 
55 

48 
42 
36 
27 
20 

13 


60.11 

59.91 
59.65 
59.33 


12 

20 

26 
32 


Declina- 
tion. 


+66     7 

77.23   ^ 

78.18   ^2 

78.60  — 

78.47   ^^ 

77.80  *^ 
118 


76.62 
74.98 
72.95 
70.65 
6^.14 

65.53 
62.96 
60.50 
58.24 
56.28 

54.67 
53.47 
52.72 
52.43 
52.61 

53.26 
54.35 
55.87 
57.76 
60.01 

62.55 
65.33 
68.30 
71.41 
74.58 

77.77 
80.89 
83.86 
86.65 
89.14 

91.28 
93.01 
94.26 


164 
203 
230 
251 
261 

257 
246 
226 
196 
161 


120 
75 
29 

18 
66 

109 
152 
189 
226 
254 

278 
297 
311 
317 
319 

312 
297 
279 
249 
214 


173 
125 


52.281 

2.472 


53.27 
+2.261 


+0.09 
+0.3 


-0.13 
+0.5 


SPersel. 

Mag.  5.4 


Right 
Ascension. 


h     m 
2      8 


s 

2.112 
1.922 
1.704 
1.469 
1.227 

0.992 
0.777 
0.594 
0.456 
0.373 

0.354 
0.402 
0.520 
0.708 
0.960 

1.271 
1.633 
2.036 
2.468 
2.922 

3.383 
3.842 
4.289 
4.718 
5.118 

5.486 
5.816 
6.105 
6.349 
6.547 

6.699 
6.803 
6.857 
6.864 
6.823 

6.734 
6.602 
6.431 


190 
218 
235 
242 
236 


216 

183 

138 

83 

19 

48 
118 
188 
262 
311 

362 
403 
432 
464 
461 

469 
447 
429 
400 
368 


330 
289 
244 
198 
162 


104 

54 

7 

41 

89 

132 

in 


Declina- 
tion. 


+50  40 


// 


60 


55.44 

55.94 

56.01-^ 

55.64   ^^ 

54.86   ^^ 
116 


53.70 
52.21 
50.45 
48.51 
46.46 

44.41 
42.43 
40.61 
39.04 
37.75 

36.80 
36.24 


149 

176 
194 
206 
205 

198 
182 
157 
129 
95 


66 


36.07  — 

36.31   ^^ 

36.93   *^ 
101 

37.94 

134 

167 

194 

217 

235 

248 
269 
261 
268 
264 

244 
227 
205 
ISO 
147 


39.28 
40.95 
42.89 
45.06 

47.41 
49.89 
52.48 
55.09 
57.67 

60.21 
62.65 
64.92 
66.97 
68.77 


70.24 
71.37 
72.10 


113 
73 


0.582 
1.578 

+0^8 
+0.3 


34.43 
+1.221 


-0.07 
+0.5 


^»  Cctl. 
Mag.  4.5 


Right 
Ascension. 


h 
2 


m 
8 


• 
34.083 
33.987 
33.872 
33.747 
33.615 

33.485 
33.365 
33.262 
33.185 
33.141 

33.136 
33.174 
33.257 
33.386 
33.558 

33.770 
34.018 
34.294 
34.592 

35.224 
35.541 
35.849 
36.146 
36.422 

36.673 
36.898 
37.094 
37.258 
37.393 

37.498 
37.571 
37.617 


96 

115 
126 
132 
130 

120 

103 

77 

44 

6 

38 

83 

129 

172 

212 

248 
276 
298 
312 
320 

317 
308 
297 
276 
251 

225 
196 
164 
135 
105 


73 
46 


16 

37.633  — 

37.621    ^^ 
38 

37.583 

37.520   ^ 

37.433   ^^ 


Declina- 
tion. 


+  8  27 


// 


19.94 
19.35 
18.75 
18.16 
17.59 

17.07 
16.63 
16.30 
16.10 
16.05 

16.20 
16.56 
17.13 
17.95 
18.98 

20.22 
21.64 
23.22 
24.91 
26.67 

28.45 
30.20 
31.86 
33.42 
34.83 

36.04 
37.05 
37.83 
38.39 
38.74 

38.89 
38.84 
38.63 
38.31 
37.88 

37.38 
36.82 
36.22 


59 
60 
69 
67 
62 

44 

33 

20 

6 

16 

36 

67 

82 

103 

124 

142 
158 
169 
176 
178 

175 
166 
166 
141 
121 

101 
78 
66 

36 
16 

6 
21 
32 
43 
60 

66 

60 


32.733 
1.011 


11.13 
+0.149 


+0.06 
+0.3 


-0.01 
+0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


aahiDgtoii 
eanTuiie. 


W 
Mean 


/i  Fomaois. 
Mag.  5.2 


Right 
Asoension. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 
29.2 
Mar.  10.1 
20.1 
30.1 

Apr.  9.0 
19.0 
29.0 

May  9.0 
18.9 

28.9 

June    7.9 

17.9 

27.8 

July    7.8 

17.8 
27.7 
Aug.  6.7 
16.7 
26.7 

Sept.  5.6 
16.6 
25.6 

Oct.  5.6 
15.5 

25.5 
Nov.    4.5 

14.4 

24.4 

Dec.    4.4 

14.4 
24.3 
34.3 


h     m 
2      9 


8 

13.796 
13.647 
13.482 
13.308 
13.131 

12.956 
12.796 
12.655 
12.543 
12.467 

12.431 
12.441 
12.498 
12.605 
12.761 

12.962 
13.204 
13.480 
13.784 
14.107 

14.441 
14.778 
15.110 
15.428 
15.725 

15.995 
16.234 
16.437 
16.602 
16.728 

16.815 
16.864 


149 
165 
174 
177 
175 


160 

141 

112 

76 

36 

10 

57 

107 

156 

201 

242 
276 
304 
323 
334 

337 
332 
318 
297 
270 

239 
203 
165 
126 

87 

49 


10 

16.874  — 
16.849  ^ 
16.790  *® 

88 

16.702 
16.586  "^ 
16.446  *^® 


Declina- 
tion. 


-31     6 

^7-^^  108 

69.07   ^ 

69.32  — 

69.16   ^^ 
58 


^TxianguU. 
Mag.  4.1 


68.58 
67.63 
66.29 
64.60 
62.59 

60.32 
57.79 
55.08 
52.23 
49.30 

46.36 
43.47 
40.71 
38.16 
35.85 


95 

134 
169 
201 
227 


253 
271 
285 
293 
294 


289 
276 
255 
231 
196 


33.89 
32.30 
31.14 
30.43 


159 

116 

71 


23 

30.20  — 
24 

30.44 

71 

115 

151 

183 

207 


31.15 

32.30 
33.81 
35.64 

37.71 
39.92 
42.18 
44.41 
46.50 

48.40 
50.02 
51.30 


221 

226 
223 
209 
190 


162 
128 


Right 
Ascension. 


h       m 
2     12 


B 

20.355 
20.232 
20.089 
19.929 
19.762 

19.598 
19.445 
19.315 
19.216 
19.158 

19.147 
19.188 
19.284 
19.432 
19.632 

19.880 
20.167 
20.488 
20.834 
21.196 

21.565 
21.933 
22.292 
22.634 
22.956 

23.251 
23.516 
23.750 
23.949 
24.113 

24.242 
24.337 
24.396 


123 
143 
160 
167 
164 


153 

130 

99 

58 

11 

41 

96 

148 

200 

248 

287 
321 
346 
362 
369 

368 
359 
342 
322 
295 

265 
234 
199 
164 
129 

95 
59 


23 

24.419  — 

24.407    ^^ 
45 


24.362. 

24.284 

24.175 


78 
109 


Declina- 
tion. 


+33  27 


// 


50.00     ^ 

50.04  — 

49.80  ^ 

49.31   ^® 

48.55   ^^ 
96 


67Ceti. 
Mag.  5.7 


Right 
Aacqnaton. 


47.59 
46.45 
45.19 
43.88 
42.56 


114 
126 
131 
132 
124 


41.32 
40.22 
39.30 
38.62 
38.22 

38.12 
38.34 
38.85 
39.67 
40.77 

42.10 
43.64 
45.36 
47.19 
49.11 

51.06 
53.02 
54.94 
56.79 

58.54 

60.17 
61.66 
62.98 
64.10 
65.02 

65.71 
66.16 
66.33 


110 
92 
68 
40 
10 

22 

51 

82 

110 

133 

154 
172 
183 
192 
195 

196 
192 
185 
175 
163 

149 

132 

112 

92 

69 

45 
17 


h       m 
2     12 


8 

48.945 
48.845 
48.726 
48.596 
48.460 

48.326 
48.200 
48.092 
48.008 
47.954 

47.939 
47.965 
48.036 
48.151 
48.310 

48.510 
48.744 
49.009 
49.297 
49.601 

49.912 
50.225 
50.530 
50.822 
51.096 

51.346 
51.569 
51.763 
51.926 
52.059 

52.159 
52.229 
52.270 


100 
119 
130 
136 
134 


126 

108 

84 

54 

15 

26 

71 

115 

159 

200 

234 

265 
288 
304 
311 

313 
305 
292 
274 
250 

223 
194 
163 
133 
100 

70 
41 


10 

52.280  — 
52.263   *^ 

44 


52.219 
52.150 
52.059 


69 
91 


Declina- 
tion. 


-  6  48 


// 


27.80 
28.67 
29.37 
29.91 
30.26 

30.39 
30.32 
30.02 
29.49 
28.72 

27.71 
26.46 
25.00 
23.32 
21.48 

19.50 
17.43 
15.30 
13.20 
11.15 

9.22 
7.46 
5.93 
4.67 
3.69 

3.04 
2.72 


87 
70 
54 
35 
13 

7 

30 

53 

77 

101 

125 
146 
168 
184 
198 

207 
213 
210 
205 
193 

176 

153 

126 

98 

65 

32 


Mag.  3.8 


Right 
Ascezi^iDn. 


h       m 
2     13 


8 

32.291 
32,029 
31.749 
31.460 
31.170 

30.889 
30.629 
30.396 
30.203 
30.065 


262 
280 
289 
290 
281 


200 
233 
193 
148 
93 


2 
2.70  — 

2.99   ^ 


3.55 

4.34 
5.30 
6.39 
7.56 
8.75 

9.89 
10.97 
11.94 


56 

79 

96 
109 
117 
119 
114 

108 
97 


29.962 
29.929  — 
29.956  ^ 
30.050  " 
30.206  ^^ 

217 


30.423 
30.695 
31.015 
31.377 
31.769 


32.180 
32.600 
33.018 
33.422 
33.802 

34.149 
34.453 
34.709 
34.910 
35.055 


272 
320 
362 
392 
411 

420 
418 
404 
380 
347 

304 
256 
201 
145 
85 


35.140    ^ 
27 

35.167  — 

35.137   ^ 

35.053   " 

34.919  "^ 
179 

34.740 

34.523  ^^^ 

34.273  ^ 


Declina- 

Hon. 


-51  53 


// 


70.59  ^^ 
71.61  ^ 
72.10  — 
72.04  ^ 
71.45  * 

lU 


70.34 
68.74 
66.69 
64.25 
61.47 

58.39 
55.11 
51.68 
48.18 
44.68 

41.26 
38.00 
35.00 
32.30 
30.00 


lao 

205 
244 

278 
308 


328 
313 
350 
350 
342 

325 
300 
270 
230 
186 


28.14  ,33 
26.79  g, 
25.98  24 
25.74  -- 

32 

26.06 

91 


26.97 
28.40 
30.29 
32.60 
35.23 

38.07 
41.02 
43.97 
46.77 
49.35 

51.60 
53.42 

54.78 


143 
189 
231 
263 
3»4 

295 
295 
280 
358 
225 

182 
136 


Mean  Place 
Soc  a,  Tan  S 


12.269 
1.168 


63.96 
-0.604 


18.931 
1.199 


33.48 
+0.661 


47.543 
1.007 


31.69 
-0.119 


30.414 
1.620 


62.59 
-1.275 


D^a,  Dm  a 


+0.05 
+0.3 


+0.03 
+0.5 


+0.07 
+0.3 


-0.04 
+0.5 


+0.06 
+0.3 


+0.01 
+0.5 


+0.04 

+0.3 


+0.07 
+0.6 
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lfaaiiT%iie. 

OCetl. 

(Mira.) 

Var.  1.7-9.6 

K  Fomacls. 
Mag.  5.4 

(^Hydri. 

Mag.  4.3 

I  Casslopei«e. 
Mag.  4.6 

Right 

Declina- 
tion. 

Right 
Aacension. 

Declina- 
tion. 

Right 
Ascension. 

Declina- 
tion. 

Right 
Ascension. 

Declina- 
tion. 

h       m 

e         0 

h      m 

O            / 

h      m 

•      / 

h      m 

•      / 

2     15 

-  3  21 

2      18 

-24  U 

2     20 

-09     1 

2     22 

+67     1 

Ian.    0.3 
10.3 
20.3 

8 

7.526 
7.428   ^ 
7.313  ^^^ 

25.26 
26.07   *^ 
26.76   ^ 

s 
43.417 

43.290  *^^ 

43.146  ^^^ 

^2-^«  109 
54.07    ^^ 

54.83    ^2 
55.25 

65.30  — 
30 

s 
17.71 
17.17  '' 
16.60  ^^ 

98.99  ^^ 

99.91  3^ 

100.22  — 

s 

9.81 
9.45^ 
9.04  " 

It 
'^'^  115 

67.03   ^ 
57.63     ^ 
57.69  — 

30.2 

7.185  '^ 

27.33   *^ 

42.990  *^ 

16.01  ^^ 

99.93  ^ 

8.60  ** 

Feb.    9.2 

7.050  ^^ 
133 

27.73   '« 
25 

42.828  ^®^ 
161 

15.43  ^ 

56 

99.05  ^ 
145 

8.15  *^ 

44 

57.20   ^* 
loo 

19.2 

29.2 

Mar.  10.1 

20.1 

6.917 
6.791  ^* 
6.683*^ 
6.598   " 

27.98 
28.02  — 
27.88   " 
27.52   ^ 

42.607 
42.516  "^ 
42.383  ^^ 
42.275  ^^ 

55.00 

54.34  ^ 

53.35  ^ 
52.01  ^^^ 

14.87 
14.35  ^^ 
13.88  ^^ 
13.47  " 

97.60 
95.64  ^*^ 
93.22  ^^^ 
90.40^^ 

7.71 
7.30  *^ 
6.95  ^ 
6.66  ^ 

56.20 
54.70  ^^ 
52.82  *^^ 
50.59^ 

30.1 

6.545   ^ 
15 

26.94   ^ 
80 

42.200   ^^ 

36 

50.37  *" 

190 

13.15  ^^ 

24 

87.26  "^ 

342 

6.47  '' 

10 

48.16  ''* 

259 

Apr.    9.0 
19.0 
29.0 

May    9.0 
18.9 

6.530 
6.565  ^ 
6.625  '^ 
6.740  "^ 
6.898  ^^ 

109 

26.14 
25.10  ^^ 
23.84  ** 
22.38  "® 
20.73  *^ 

182 

42.164 

42.170     ^ 

42.223   *^ 

42.323  *^ 

42.470  *^^ 
189 

48.47 
46.30  ^^' 
43.93  ^^ 
41.38  ^ 
38.73  *^ 

270 

12.91  ^, 
12.76    ^ 
12.72  — 
12.79    ^ 
12.95  ^® 

27 

83.84 
80.24^ 
76.52  ^^^ 
72.78  '^^ 
69.11  ^^ 

354 

6.37 
6.38    ^ 
6.50  " 
6.73  ^ 
7.07  ^' 

42 

45.57 
42.98  ^* 

vin>«K  253 

40.45 

38.10  ^ 

36.02  ^ 
17& 

28.9 

Inne   7.9 

17.9 

27.8 

Illy    7.8 

7.097 
7.332^ 
7.597  ^ 
7.884^^ 
8.187  *^ 

811 

18.91 

16.99  ^^ 

14.99*^ 

12.96  ^ 

10.98  ^^ 
188 

42.659 
42.889  ^ 
43.153  ^ 
43.443  ^ 
43.754  ^^^ 

321 

36.03 
33.33  ^ 
30.70  ^ 
28.21  "® 
25.92  ^ 

202 

13.22 

13.58  ^ 

14.02  ^^ 

14.53  *^ 

15.11  ^ 
61 

65.57 

62.25^^ 

59.25^ 

56.61  ^^ 

54.42  ^^« 
170 

7.49 
8.00  " 
8.58^ 
9.21  ^ 
9.88  ®^ 

69 

^■27  ,3^ 
32.89 
31.91   ,^ 
31.42 
31.38  — 

42 

17.8 
27.7 
Aug.   6.7 
16.7 
26.7 

8.498 
8.811  *^^ 
9.116  ^ 
9.408^ 
9.681^ 

251 

9.10 
7.35  "* 
5.78  ^^^ 
4.44  "^ 

3.37  ^^ 

77 

44.075 
44.399  ^^^ 
44.719  ^^ 
45.027  '^ 
45.317  ^ 

265 

23.90 
22.21  ^^ 
20.88  ^^ 
19.96   ** 
19.47   ^^ 

4 

15.72 
16.36  ^ 
17.01  «^ 
17.64  ^ 
18.24  ^^ 

55 

52.72  ^^^ 
51.58  g^ 
51.04  — 
51.10     ® 

51.73  ^ 
127 

10.57 
11.26  ^ 
11.94  ^ 
12.61  ^" 
13.23  ®^ 

58 

31.80 
32.69   ^* 
33.98  ^^ 
35.68  ^'^ 
37.76  «^ 

237 

Sept.  5.6 
15.6 
25.6 

Oct.    5.6 
15.5 

9.932 
10.158  ^ 
10.353  ^^ 
10.619  ^^ 
10.655  *^ 

105 

2-^    48 

1.94  — 

2.05   " 

2.42   ^^ 
59 

45.582 

45.820  ^® 

46.025  ^^ 

46.196  ^^* 

46.332  ^^ 
99 

19.43 

19.82   ^ 

20.63   ®^ 

21 .82  "® 

23.31  "® 
175 

18.79 
19.28  *^ 
19.68  *^ 
19.99  ^^ 
20.19  *^ 

10 

53.00 
54.80  ^^ 
57.08^ 
59.77  '^ 

317 

13.81 

14.34  ^ 

14.81  *^ 

15.21  *^ 

15.54  ^ 
25 

40.12 

42.76  ^ 

45.63  ^' 

48.64  ^^ 

51.77  '^^ 

317 

25.5 
Rov.  4.5 

10.760 

10.834 

10.878 

10.893  — 

10.880  *^ 
38 

3.01 
3.79   ^^ 

46.431  ^ 

46.496 
40.525  — 

25.06 
26.97  ^®^ 

20.29 
20.28    * 

65.94 
69.19^^^ 

15.79 
15.96  ^^ 

54.94 
58.06  ^** 

14.4 

4.69   ^ 

28.97  ^ 

20.17  " 

72.38 '^® 

16.04    * 

61.08*^^ 

24.4 
Dec.   4.4 

5.68  ^ 

6.71  ^«^ 
103 

46.522     ^ 
46.486   ^ 

65 

30.98  ^^ 
32.91  *^ 

178 

19.95  ^ 
19.64  ^* 

40 

75.39*^^ 

78.09  ^^« 
232 

16.04    ^ 
15.95    * 

17 

63.92  ^* 
66.63^^ 

228 

14.4 
24.3 
34.3 

10.842 
10.777   ^ 
10.690  *' 

7.74 
8.71   '' 
9.62   ®^ 

46.421 
46.329   ®^ 
46.212  "" 

34.69 
36.26  ^^^ 
37.55  ^^ 

19.24 
18.78  ^^ 
18.26  *^ 

80.41 
82.24  *^ 
83.54  *^ 

15.78 
15.53  ^ 
15.21  ^^ 

68.81 
70.70  *** 
72.12  ^** 

^Place 

6.121         30.26 

41.901         51.70 

14.958         88.91 

7.604       32.18 

fccl.Ttai* 

1.002        -0.059 

1.096        -0.449 

2.795         -2.610 

2.562       +2.359 

VAta 

-M).06            0.00 

+0.05          +0.02 

40.02            +0.14 

+O.IQ         -<SA3. 

Wa.A.a 

-M).3 

-hO.6         I 

+0.Z 

+0.6 

l+O.^ 

^.^ 

\  ^^.^ 

^^,^ 
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Washington 
Mean  Timo. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 
29.2 
Mar.  10.1 
20.1 
30.1 

Apr.  9.1 
19.0 
29.0 

May  9.0 
18.9 

28.9 

June    7.9 

17.9 

27.8 

July    7.8 

17.8 
27.8 
Aug.  6.7 
16.7 
26.7 

Sept.  5.6 
15.6 
25.6 

Oct.  5.6 
15.5 

25.5 

Nov.    4.5 

14.5 

24.4 

Dec.    4.4 

14.4 
24.3 
34.3 


^2  cett. 
Mag.  4.3 


Right 
Ascension. 


h        m 
2     23 


s 
42.870 
42.779 
42.667 
42.541 
42.406 

42.270 
42.141 
42.029 
41.939 
41.882 

41.863 
41.886 
41.954 
42.069 
42.227 

42.428 
42.664 
42.932 
43.222 
43.631 

43.847 
44.164 
44.476 
44.775 
45.058 

45.318 
45.554 
45.762 
45.942 
46.091 

46.211 
46.301 
46.361 
46.391 
46.394  — 

27 

46.367 
46.313 
46.232 


91 
112 
126 
135 
136 

129 
112 

90 
67 
19 

23 

68 

115 

158 

201 

236 
268 
290 
309 
316 

317 
312 
299 
283 
260 

236 
208 
180 
149 
120 

90 
60 
30 


54 
81 


Dedina- 
tion. 


+  8 


5 


// 


59 
59 
58 
55 
49 

42 

32 
18 


11.68 

11.09 
10.50 

9.92 

9.37 

8.88 
8.46 
8.14 
7.96 
7.93  — 

16 

8.09 
8.44 
9.00 
9.80 
10.80 

12.02 
13.41 
14.95 
16.61 
18.33 

20.06 
21.77 
23.39 
24.90 
26.25 

27.41 
28.36 
29.08 
29.58 
29.86 

29.95 
29.86 
29.62 
29.26 
28.80 

28.27 
27.70 
27.09 


35 

56 

80 

100 

122 

139 
154 
166 
172 
173 

171 
162 
151 
135 
116 

95 
72 
50 
28 
9 

9 
24 
36 
46 
53 

57 
61 


(TCeti. 

Mag.  4.8 


Right 
Asoension. 


h       m 
2     28 


8 

7.787 
7.679 
7.551 
7.410 
7.260 

7.110 
6.967 
6.839 
6.734 
6.660 

6.623 
6.627 
6.676 
6.771 
6.911 

7.093 
7.315 
7.568 
7.846 
8.147 

8.457 
8.771 
9.081 
9.381 
9.663 

9.925 
10.161 
10.369 
10.546 
10.690 

10.802 
10.882 
10.929 


108 
128 
141 
150 
150 

143 

128 

105 

74 

37 

4 

49 

95 

140 

182 

222 
253 
278 
301 
310 

314 
310 
300 
282 
262 

236 
208 
177 
144 
112 

SO 
47 


16 

10.945  — 
10.930   ^* 

44 


10.886 
10.815 
10.718 


71 
97 


Dedina- 
tion. 


-15  36 


// 


43.97 
45.02 
45.83 
46.38 
46.65 

46.62 
46.30 
45.69 
44.80 
43.62 

42.18 
40.48 
38.57 
36.46 
34.20 

31.85 
29.43 
27.04 
24.71 
22.50 

20.49 
18.74 
17.27 

ie.i4 

15.39 

15.02 
15.04 
15.45 
16.19 
17.25 

18.56 
20.04 
21.66 
23.32 
24.97 

26.52 
27.92 
29.13 


105 
81 
55 
27 

3 

32 

61 

89 

118 

144 

170 
191 
211 
226 
235 

242 
239 
233 
221 
201 

175 

147 

113 

75 

37 

2 
41 

74 
106 
131 

148 
162 
166 
165 
155 

140 
121 


36  H.  Cassiopeis. 
Mag.  5.3 


Right 
Afloensiim. 


h       m 
2     29 


s 

63.78 
63.30 
62.76 
62.16 
61.55 

60.95 
60.40 
59.90 
59.50 
59.20 

59.03  2 
59.01  — 
59.12  " 

25 
40 
50 


48 
54 
60 
61 
60 

55 
50 
40 
30 
17 


59.37 

59.77 

60.27 
60.89 
61.59 
62.36 
63.19 

64.06 
64.94 
65.80 
66.64 
67.44 

68.19 
68.88 
69.50 
70.02 
70.46 

70.79 
71.01 
71.13 
71.13 
71.01 

70.78 
70.45 
70.02 


62 
70 

77 
83 
87 

88 
86 
84 
80 
75 

69 
62 
52 
44 
33 

22 
12 
0 
12 
23 

33 
43 


Dedina- 
Uon. 


+72  27 


// 


30.92 
32.30 
33.14 
33.41 
33.10 

32.22 
30.82 
28.97 
26.74 
24.22 

21.54 
18.79 
16.09 
13.53 
11.19 

9.17 
7.52 
6.29 

^•51    30 
5.21  — 

18 

5.39 
6.04 
7.15 
8.69 
10.63 


138 
84 
27 

31 

88 

140 
185 
223 
252 
268 

275 
270 
256 
234 
202 

165 
123 

78 


12.92 
15.53 
18.39 
21.46 
24.67 

27.96 
31.25 
34.48 
37.55 
40.40 

42.93 
45.07 
46.75 


65 
111 

154 
194 
229 

261 
286 
307 
321 
329 

329 
323 
307 
285 
253 

214 
168 


vCctl. 
Mag.  5.0 


Right 
Asomslon. 


h       m 
2     31 


8 

29.301 
29.211 
29.101 
28.974 
28.840 

28.703 
28.571 
28.452 
28.357 
28.295 

28.268 
28.282 
28.341 
28.445 
28.594 

28.784 
29.013 
29.273 
29.556 
29.859 

30.172 
30.486 
30.796 
31.095 
31.379 

31.642 
31.881 
32.092 
32.276 
32.432 

32.557 
32.653 
32.719 
32.754 


90 
110 
127 
134 
137 

132 

119 

95 

62 

27 

14 

59 

104 

149 

190 

229 
260 
283 
303 
313 

314 
310 
299 
284 
263 

239 
211 
184 
156 
125 

96 
66 
35 

8 


32.762  — 

23 

32.739 
32.689 
32.612 


50 

77 


Dedina- 
tkm. 


+  5  13 


// 


46.36 
45.69 
45.06 
44.48 
43.96 

43.52 
43.20 
43.01 


67 
63 
58 
63 
44 

32 

19 

e 


42.95- 
43.07  " 

30 


43.37 
43.88 
44.61 
45.55 
46.71 

48.04 
49.54 
51.19 
52.90 
54.66 

56.41 
58.12 
59.70 
61.15 
62.43 

63.47 
64.29 
64.86 
65.19 


61 

73 

»4 

116 

133 

150 
155 
171 
176 
175 

171 
168 
145 
128 
104 

82 
57 
33 


10 

65.29- 

10 


65.19 
64.90 
64.47 
63.91 
63.29 


62.61 
61.92 
61.22 


43 
66 

63 
«8 

69 

70 


Mean  Place 
Sec  a,  Tan  b 


41.431 
1.010 


2.97 
+0.142 


6.275 
1.038 


45.35 
-0.279 


60.986 
3.318 


6.78 
+3.164 


27.821 
1.004 


38.55 
+0.092 


D^ra,  Dm  a 
D^  a,  D»  d 


+0.06 
+0.3 


-0.01 
+0.6 


+0.06 
+0.3 


+0.01 
+0.6 


+0.11 
+0.3 


-0.17 
+0.6 


+0.06 
+0.3 


-O.Ol 
+0.6 
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FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


BnTone. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 
29.2 
Mftr.  10.1 
20.1 
30.1 

Apr.  9.1 
19.0 
29.0 

May     9.0 

18.9 

28.9 

June    7.9 

17.9 

27.8 

Jttly    7.8 

17.8 
27.8 
Aog.  6.7 
16.7 
26.7 

Sept.  5.6 
16.6. 
25.6 

Oct.  6.6 
16.5 

26.5 

Nov.    4.5 

14.5 

24.4 

Dec.    4.4 

14.4 
24.3 
34.3 


Mag.  5.3 


Right 


h      m 
2     33 


s 
29.92 

28.75 
27.52 
26.26 
26.01 

23.80 
22.66 
21.61 
20.70 
19.92 

19.31 
18.89 
18.64 
18.60 
18.75 

19.09 
19.63 
20.32 
21.16 
22.13 

23.21 
24.35 
25.52 
26.69 
27.81 

28.84 
29.77 
30.55 
31.14 
31.55 

31.72 
31.69 
31.48 
30.96 
80.28 

29.43 
28.43 
27.31 


117 
128 

lao 

195 
121 

114 

106 

91 

78 

61 

42 

25 

4 

10 
84 

54 

ao 

84 

97 

106 

114 
117 
117 
118 
106 

93 
78 
69 
41 
17 

8 

26 
47 
66 
86 

100 
112 


DecUoa- 
tlon. 


-79  27 


#/ 


103.95 
104.86 
105.17  — 
104.88  ^ 
104.00  ^ 

146 

102.54 


100.57 
98.14 
95.32 
92.16 

88.76 
85.16 
81.46 
77.75 
74.09 

70.58 
67.29 
64.31 
61.71 
59.54 

57.89 
56.79 
56.29 
56.38 
57.08 

58.38 
60.22 
62.55 
65.28 
68.33 

71.55 
74.85 
78.08 
81.13 
83.88 

86.23 
88.08 
89.39 


197 
243 
282 
316 

840 


360 
870 
871 
866 

361 


320 


260 
217 
166 

110 
60 


70 
180 

184 
233 
273 
806 
822 

330 
323 
305 
275 
236 


186 
131 


r  AiietU. 

Mag.  5.4 


Right 
Ajoanaion. 


h      m 
2     34 


s 
4.131 
4.038 
3.920 
3.785 
3.638 

3.489 
3.345 
3.217 
3.114 
3.045 

3.016 
3.033 
3.098 
3.212 
3.374 

3.581 
3.827 
4.106 
4.412 
4.736 

5.070 
5.406 
5.738 
6.060 
6.363 

6.647 
6.905 
7.137 
7.339 
7.511 

7.653 
7.768 
7.841 
7.889 


03 
118 
186 
147 
149 

144 

128 

103 

69 

29 

17 

66 

114 

162 

207 

246 
279 
306 
324 
384 

386 
382 
328 
308 

284 

268 
232 
202 
172 
142 

HO 
78 
48 


14 

7.903  — 

20 

7.883 
7.834 
7.755 


49 
79 


DacUna- 
Uon. 


+21  35 


// 


82 
84 
48 
69 
70 

76 
78 
76 
69 
60 

46 
26 


68.43 
68.21 
67.87 
67.39 
66.80 

66.10 
65.35 
64.57 
63.81 
63.12 

62.52 
62.07 
61.81 
61.76  — 
61.96  ^ 

43 

62.39 
63.07 
63.96 
65.08 
66.36 

67.78 
69.30 
70.88 
72.48 
74.05 

75.55 
76.97 
78.27 
79.43 
80.45 

81.33 
82.04 
82.61 
83.04 
83.32 

83.45 
83.45 
83.31 


68 

89 

112 

128 

142 

162 
158 
160 
167 
160 

142 
130 
116 
102 

88 

71 
67 
43 
28 
13 

0 
14 


<f  Ceti. 
Mag.  4.0 


Right 
Asoenskm. 


h      m 
2     35 


8 

12.038 
11.949 
11.838 
11.712 
11.575 

11.485 
11.301 
11.180 
11.081 
11.012 

10.980 
10.988 
11.040 
11.138 
11.279 

11.463 
11.685 
11.939 
12.217 
12.513 

12.823 
13.134 
13.441 
13.740 
14.023 

14.285 
14.526 
14.737 
14.923 
15.078 

15.204 
16.301 
15.367 
15.403 


89 
111 
126 
137 
140 

134 

121 

99 

60 

32 

8 

52 

98 

141 

184 

222 
264 
278 
296 
810 

311 
307 
299 
283 
262 

240 
212 
186 
165 
126 

97 
66 
86 

8 


15.411  — 

23 

15.388 
15.338 
15.261 


60 
77 


Decllna- 
tlon. 


-  0    1 


// 


80 
69 
60 
48 
33 

17 


53.19 
53.99 
54.68 
55.28 
55.76 

56.09 

66.26 

56.28  — 

56.09   " 

55.72   ^^ 
60 

55.13 
54.32 
53.29 
52.05 
50.61 

49.00 
47.27 
45.43 
43.64 
41.66 

39.82 
38.09 
36.52 
35.14 
34.00 

33.11 

32.52 

32.20 

32.15  — 

32.36   ^* 
42 

32.78 

33.39 

34.15 

35.01 

35.92 

36.84 
37.74 
38.60 


^Hydri. 
Mag.  4.3 


Right 
AflOfioskm. 


81 
103 
124 
144 
161 

173 
184 
189 
188 
184 

173 
167 
138 
114 
89 

69 
32 


61 
76 
86 
91 
92 

90 
86 


h   m 
2  38 


s 
20.42 
19.90 
19.34 
18.76 
18.18 

17.61 
17.07 
16.57 
16.13 
15.77 


62 
56 
68 
58 
67 

54 

50 
44 
36 
29 


15.48 

15.30 
15.21— 
15.22 
15.33 


18 
9 

1 

11 
23 


15.66 
15.87 
16.27 
16.74 
17.28 

17.86 
18.48 
19.12 
19.75 
20.36 

20.92 
21.43 
21.86 
22.20 
22.44 

22.69    ^ 

22.63— 

22.57    ® 
17 

28 
35 


31 
40 
47 
54 

68 

62 
64 
68 
00 
57 

51 
43 
34 
24 
16 


22.40 
22.12 

21.77 
21.34 
20.85 


43 
49 


Dedina- 
ticm. 


-68  36 


ff 


105.45^^3 
106.63 
107.22  — 
107.20    ^ 
106.60  ^ 

117 
105.43 


103.73 
101.54 

98.92 

96.94 

92.67 

89.17 
85.52 
81.81 
78.12 

74.54 
71.13 
67.99 
66.19 
62.82 

60.94 
59.59 
5o.oA   |- 
58.66  — 
59.12  *® 

105 
60.17 


170 
219 
262 
298 
327 

360 
365 
371 
360 
358 

341 
314 
280 
237 
188 


135 

77 


61.79 
63.93 
66.61 
69.44 

72.60 
75.88 
79.14 
82.27 
85.16 

87.66 
89.73 
91.27 


162 
214 
258 
293 
316 

328 
326 
313 
288 
251 


207 
154 


Mean  Place 
Sec  a,  Tan  ^ 


25.067 

5.473 


93.79 
-5.382 


2.605 
1.076 


66.63 
+0.396 


10.634 
1.000 


59.38 
-0.001 


17.648 
2.744 


96.20 
-2.556 


D^a,  Dm  a 


-0.03 
+0.3 


79790**— 1916^ 


+0.28 
+0.6 
-22 


+0.07 
+0.3 


-0.02 
+0.6 


+0.06 
1+0.3 


0.00 
+0.6 


+0.02 
+0.3 


+0.13 
+0.6 


338 


APPARENT  PLACES  OF  STARS,  1916. 
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WashJii£ton 
Mean  Tune. 


Jan.  0.3 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
29.2 
Mar.  10.1 
20.1 
30.1 

Apr.  9.1 
19.0 
29.0 

May  9.0 
19.0 

28.9 

June    7.9 

17.9 

27.8 

July    7.8 

17.8 
27.8 
Aug.  6.7 
16.7 
26.7 

Sept.  5.7 
15.6 
25.6 

Oct.  5.6 
15.5 

25.5 

Nov.    4.5 

14.5 

24.4 

Dec.    4.4 

14.4 
24.4 
34.3 


Mean  Place 
Sec  d,  Tan  d 


^Persei. 

Mag.  4.2 


Rigbt 
AaoanatoTi. 


h   m 
2  38 


8 

29.105 
28.947 
28.754 
28.535 
28.301 

28.064 
27.838 
27.637 
27.473 
27.358 

27.299 
27.307 
27.380 
27.523 
27.730 

27.998 
28.319 
28.687 
29.090 
29.517 

29.962 
30.411 
30.855 
31.287 
31.700 

32.085 
32.440 
32.759 
33.042 
33.282 

33.479 
33.630 
33.734 
33.791 
33.797  — 

43 

33.754 
33.663 
33.528 


1£8 
193 
219 
334 
237 


226 
201 
164 
115 
59 

8 

73 

143 

207 

268 

321 
368 
403 
427 
445 

449 
444 
432 
413 

385 

355 
319 
283 
240 
197 

151 

104 

57 


91 
135 


DecUna- 
tkm. 


+48  52 

46.24   ^ 

^•^32 
47.26  — 

47.18    ® 

46.71   *^ 
86 


45.85 
44.66 
43.18 
41.48 
39.65 

37.75 
35.88 
34.10 
32.52 
31.16 

30.10 
29.37 
28.98 


119 
148 
170 
183 
190 

187 
178 
158 
136 
106 

73 
39 
3 


28.95  — 

29.30  ^ 


29.99 
31.00 
32.33 
33.93 
35.75 

37.75 
39.92 
42.18 
44.51 
46.86 

49.20 
51.46 
53.62 
55.62 
57.42 

58.97 
60.22 
61.13 


101 
133 
160 
182 
200 

217 
226 
233 
235 
234 

226 
216 
200 
180 
155 

125 
91 


Df  a,  Dm  a 

D^a,  D«^ 


27.276 
1.520 


26.40 
+1.146 


+0.08 
+0.3 


-0.06 
+0.6 


y  Ceti  aeq, 

Mag.  3.7 


Right 
Asoenalon. 


h      m 
2     38 

8 

58.289 


86 

108 
126 
137 
141 


58.203 
58.095 
57.969 
57.832 

57.691 
57.556 
57.434 
57.332 
57.261 

57.226 
57.231 
57.281 
57.377 
57.516 

67.699 
57.919 
58.172 
58.450 
58.747 

59.056 
59.368 
59.678 
59.977 
60.262 

60.527 
60.770 
60.987 
61.176 
61.336 

61.468 

61.569 

61.640 

61.683   jj 

61.694  — 
18 

61.676 

61.630 

61.556 


135 

122 

102 

71 

35 

5 

50 

96 

139 

183 

220 
253 
278 
297 
309 

312 
310 
299 

285 
265 

243 
217 
189 
160 
132 

101 
71 
43 


46 
74 


DecUna- 
Uqd. 


+  2  52 


rt 


63.78 
63.06 
62.39 
61.79 
61.29 

60.89 

60.63 

60.51  — 

60.55     * 
28 

42 


72 
67 
60 
50 
40 

26 


60.78 

61.20 
61.83 
62.67 
63.73 
64.99 

66.42 
68.02 
69.71 
71.49 
73.29 

75.06 
76.75 
78.32 
79.73 
80.92 

81.89 
82.59 
83.04 
83.23  — 
83.18    * 

27 

82.91 
82.46 
81.87 
81.16 
80.38 

79.58 
78.77 
77.99 


63 

84 

106 

126 

143 

160 
169 
178 
180 
177 

169 
157 
141 
119 
97 

70 
45 


45 
59 
71 
78 
80 

81 

78 


56.770 
1.001 


56.70 
+0.050 


+0.06 
+0.3 


0.00 
+0.6 


s'Cetl. 
Mag.  4.4 


Right 
AaoQDsioii. 


h 
2 


m 
40 


a 

8.978 
8.878 
8.754 
8.615 
8.465 

8.313 
8.165 
8.030 

7.918 
7.835 

7.787 


7.780  — 
7.818  ^ 
7.902  " 
8.031  *" 

172 


100 
124 
139 
150 
152 


148 

136 

112 

83 

48 


8.203 
8.414 
8.659 
8.931 
9.224 

9.531 

9.842 

10.152 

10.453 

10.740 

11.006 
11.251 
11.467 
11.654 
11.810 


211 
245 
272 
293 
307 

811 
810 

aoi 

287 


245 
216 
187 
156 
125 


11.935 

12.028 

12.089 

12.117  — 

12.115     ^ 
33 


12.082 
12.020 
11.932 


62 

88 


DacUna- 
tion. 


-14  12 


// 


47.87 
48.96 
49.83 
50.44 
50.77 

50.84 
50.61 
50.11 
49.31 
48.24 

46.91 
45.32 
43.51 
41.50 
39.33 

37.05 
34.70 
32.34 
30.03 
27.85 

25.83 
24.03 
22.53 
21.35 
20.54 

20.09 


109 
87 
61 
33 

7 

23 

50 

80 

107 

183 

159 
181 
201 
217 
228 

285 
236 
231 
218 
202 

180 

150 

118 

81 

45 

6 


20.03  — 
20.36  ^ 
21.03  ^ 
22.01  * 

125 

23.26 

144 
157 
163 
163 
155 

148 
124 


24.70 
26.27 
27.90 
29.53 

31.08 
32.51 
33.75 


7.415 
1.031 


49.84 
-0.253 


+0.06 
+0.3 


+0.01 
+0.6 


/iCetl. 
Mag.  4.4 


Right 
Afloension. 


h      m 
2     40 


s 
25.447 
25.363 
25.256 
25.130 
24.993 

24.851 
24.714 
24.591 
24.490 
24.419 

24.385 
24.393 
24.446 
24.546 
24.691 

24.879 
25.105 
25.364 
25.649 
25.953 

26.268 
26.586 
26.901 
27.207 
27.498 

27.770 
28.018 
28.241 
28.438 
28.605 

28.744 
28.852 
28.930 
28.979 


84 
107 
126 
137 
142 

137 

123 

101 

71 

34 

8 

53 

100 

145 

188 

226 
259 
285 
304 
315 

318 
315 

ao6 

201 
272 

248 
223 
197 
167 
139 

108 
78 
49 


17 

28.996  — 

13 

28.983 
28.941 
28.870 


42 
71 


Deciiu- 
tJoo. 


+  945 


// 


45.96 
45.42 
44.86 
44.31 
43.77 

43.27 
42.82 
42.45 
42.20 


54 
M 

55 
54 
50 

45 
37 
25 


13 

42.08  — 

h 


42.13 
42.37 
42.80 
43.45 
44.31 

45.37 
46.62 
48.02 
49.55 
51.16 

52.81 
54.43 
56.00 

57.48 
58.81 

5d.96 
60.93 
61.68 
62.22 
62.56 

62.70 
62.67 
62.49 
62.19 
61.80 

61.34 
60.82 
60.27 


24 
43 

65 

86 

106 

125 
140 
153 
161 
1«5 

163 
157 
148 
133 
115 

»7 
75 
54 
34 
14 

3 
18 
SO 

3» 
46 

53 
55 


2S.914 
1.015 


36.78 
+0.172 


+0.06 
+0.3 


-0.01 
+0.6 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


(MhinitoQ 
wiTniie. 


Jan. 


Feb. 


0.3 
10.3 
20.3 
30.3 

9.2 


19.2 
29.2 
Ifar.  10.1 
20.1 
30.1 

Apr.  9.1 
19.0 
29.0 

May  9.0 
19.0 

28.9 

June    7.9 

17.9 

27.8 

July    7.8 

17.8 
27^ 
Aug.  6.7 
16.7 
26.7 

Sept.  5.7 

15.6 

•    25.6 

Oct.  5.6 
15.5 

25.5 

Hoy.  4.5 

14.5 

24.4 

Dec.   4.4 

14.4 
24.4 
84.3 


fl  Penei. 
Mag.  3.9 


Right 
Aaoangfcm. 


faoFlice 


h     m 
2     44 


8 

35.645 
35.451 
35.216 
34.949 
34.664 

34.375 
34.098 
33.850 
33.643 
33.492 

33.408 
33.396 
33.462 
33.607 
33.826 

34.117 
34.469 
34.875 
35.324 
35.805 

36.305 
36.813 
37.318 
37.811 
38.284 

38.729 
39.140 
39.512 
89.840 
40.121 

40.351 
40.528 
40.649 
40.713 
40.716  ~ 

40.662 

112 
166 


104 
235 
267 
285 
289 


277 
248 
207 
151 
84 

12 

66 
145 
210 
201 

862 
406 
440 
481 
600 

606 
506 
403 
473 
445 

411 
372 
328 
281 
330 

177 

121 

64 


40.550 

40.384 


Dedina- 
Uon. 


+65  32 


// 


72.33 
70.79 
68.98 
66.97 

64.84 
62.69 
60.62 
58.69 
56.98 


73.00   ^ 

73.98   ^ 

74.54   ^^ 

74.64  — 

74.30   ^^ 
70 

73.51 

118 
154 
181 
201 
213 

215 
207 
103 
171 
143 

^•55  110 

54.45  ^ 
53.72  3^ 
53.38  — 
53.41     ^ 

43 

53.84 

81 

116 

148 

178 
203 

222 
239 
250 
259 
261 

256 
249 
235 
214 
190 

157 
122 


41  AxietlB. 
Mag.  3.7 


54.65 
55.81 
57.29 
59.07 

61.10 
63.32 
65.71 
68.21 
70.80 

73.41 
75.97 
78.46 
80.81 
82.95 

84.85 
86.42 
87.64 


Right 
Ascension. 


m 


*h 
2     45 


83.586 
1.768 


52.02 
+1.458 


+0.09 
+0.3 


-0.07 
-hO.7 


8 

3.732 
3.639 
3.518 
3.376 
3.220 

3.060 
2.903 
2.761 
2.645 
2.563 

2.522 
2.528 
2.584 
2.692 
2.849 

3.054 
3.301 
3.583 
3.894 
4.226 

4.569 
4.918 
5.263 
5.600 
5.921 

G.221 
6.498 
6.748 
6.970 
7.162 

7.321 
7.449 
7.545 
7.605 
7.631 

7.621 
7.577 
7.500 


03 
121 
142 
156 
160 

157 

142 

116 

82 

41 

6 

56 

108 

157 

205 

247 
282 
311 
332 
343 

349 
345 
337 
321 
300 

277 
250 
222 
192 
159 

128 
96 
60 
26 

10 

44 

77 


Declina- 
tion. 


+26  54 


// 


68.35 
68.35 
68.15 
67.79 
67.25 

66.55 
65.73 
64.83 
63.89 
62.96 

62.10 
61.35 
60.76 
60.36 
60.20 

60.28 
60.62 
61.20 
62.02 
63.05 

64.27 
65.63 
67.10 
68.64 
70.21 

71.77 
73.29 
74.75 
76.11 
77.37 

78.50 
79.51 
80.39 
81.12 
81.71 

82.13 
82.39 
82.48 


0 

20 
36 
54 
70 

82 
90 
94 
93 
86 

75 
59 
40 
16 

8 

34 
58 
82 
08 
22 

36 
47 
54 
57 
56 

62 
46 
36 
36 
13 

101 
88 
73 
59 
42 

26 
9 


P  Fomaois. 
Mag.  4.5 


Right 
Aaeonsion. 


h   m 
2  45 


2.107 
1.122 


54.20 
+0.508 


+0.07 
1+0.3 


-0.03 
+0.7 


8 

36.222 
36.079 
35.912 
35.728 
35.534 

35.338 
35.147 
34.972 
34.821 
34.702 

34.622 
34.588 
34.601 
34.664 
34.778 

34.941 
35.148 
35.396 
35.676 
35.983 

36.307 
36.641 
36.977 
37.307 
37.622 

37.916 
38.184 
38.422 
38.626 
38.791 

38.919 
39.008 
39.057 
39.067 
39.038 

38.974 
38.876 
38.746 


143 
167 
184 
194 

196 


191 
175 
151 
119 
80 


34 

13 

63 

114 

163 

207 
248 
280 
807 
324 

334 
336 
330 
315 
294 

268 
238 
204 
165 
128 

80 
49 
10 

29 
64 

98 
130 


Declina- 
tion. 


-32  44 


92.59 
93.97 
94.95 
95.51 


138 
98 
56 


12 

95.63  — 
30 


95.33 
94.60 
93.46 
91.9-4 
90.08 


87.89 
85.42 
82.74 
79.88 
76.91 

73.90 
70.91 
68.01 
65.28 
62.81 


73 

114 
152 
186 
219 

247 
268 
286 
297 
301 

299 
290 
273 
247 
217 


^'^  137 
57.47   ,^ 

56.56   ^j 

56.15  — 
9 

56.24 

56.83 

57.90 

59.40 

61.25 


<TAxietU. 
Mag.  5.5 


Right 
Aaoonslon. 


63.41 
65.75 
68.21 
70.68 
73.06 

75.25 
77.20 
78.82 


59 

107 
150 
185 
216 

234 
246 
247 
238 
219 

195 
162 


34.504 

1.189 


89.75 
-0.643 


h      m 
2     46 


+0.05 
+0.3 


+o.oa 

+0.7 


8 

52.697 
52.615 
52.507 
52.380 
52.239 

52.094 
51.951 
51.821 
51.714 
51.637 

51.598 
51.599 
51.648 
51.745 
51.886 

52.073 
52.299 
52.559 
52.845 
53.153 

53.472 
53.795 
54.117 
54.430 

54.728 

55.007 
55.264 
55.497 
55.702 
55.881 

56.029 
56.146 
56.235 
56.291 


82 
108 
127 
141 
145 

143 

130 

107 

77 

39 

1 

49 

97 

141 

187 

226 
260 
286 
308 
319 

323 
322 
313 
298 
279 

257 
233 
205 
179 
148 

117 
89 
56 


24 

56.315  — 
6 

56.309 
56.272 
56.202 


37 

70 


Dedina- 
tion. 


+14  44 


// 


22.00 
21.60 
21.14 
20.65 
20.11 

19.54 
18.99 
18.48 
18.03 
17.66 

17.45     y 

17.38  — 

17.51   *^ 
35 

54 

77 


40 
46 
49 
54 
57 

55 
51 
45 
37 
21 


17.86 

18.40 

19.17 
20.13 
21.29 
22.59 
24.00 

25.48 
27.04 
28.57 
30.05 
31.44 

32.72 
33.82 
34.78 
35.55 
36.14 

36.57 
36.82 


96 
116 
130 
141 
148 

156 
153 
148 
139 
128 

110 
96 
77 
59 
43 

25 


12 
36.94  — 

36.92     ^ 


36.81 

36.59 
36.28 
35.91 


11 
22 

31 
87 


51.120 
1.034 


11.38 
+0.263 


»+O.QT 
\+0.^ 


340 


APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashinffUm 
IfeanTmie. 


Jan.  0.3 
10.3 
20.3 
30.3 

Feb.    9.2 


Mar. 


19.2 
29.2 
10.2 
20.1 
30.1 


Apr. 


9.1 

19.0 

29.0 

May    9.0 

19.0 

28.9 

June    7.9 

17.9 

27.9 

July    7.8 

17.8 
27.8 
Aug.  6.7 
16.7 
26.7 

Sept.  5.7 
15.6 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.    4.5 

14.5 

24.4 

Dec.    4.4 

14.4 
24.4 
34.3 


Mean  Place 
Sec^Tan^ 


Df  a,  Dm  a 

Df  dy  Dm  d 


r^Eiidani. 

Mag.  4.8 


Right 
AaotDsion. 


h      m 
2     47 


s 
15.245 
15.133 
14.999 
14.847 
14.683 

14.516 
14.354 
14.204 
14.076 
13.977 


112 

134 
153 
164 
1«7 

162 

150 

128 

99 

«3 


13.914  2j 
13.893  — 
13.918  " 
13.989  ^ 


14.107 

14.269 
14.473 
14.713 
14.983 
15.275 

15.583 
15.899 
16.215 
16.523 
16.819 

17.096 
17.348 
17.574 
17.769 
17.932 

18.061 

18.158 

18.220  27 

18.247  — 

18.242     * 
39 

18.203 

18.133 

18.036 


118 
162 

204 
240 
270 
292 
306 

316 
316 
308 
296 
277 

252 
226 
196 
163 
129 

97 
62 


70 
97 


DecUna- 
tion. 


-21  20 


#/ 


58.43 
59.69 
60.65 
61.29 
61.58 

61.54 
61.15 
60.41 
59.35 
57.99 

56.33 
54.41 
52.24 
49.90 
47.41 

44.81 
42.19 
39.61 
37.11 
34.78 

32.68 
30.85 
29.38 
28.29 
27.61 

27.37 
27.56 
28.18 
29.17 
30.52 

32.15 
33.98 
35.94 
37.94 
39.91 

41.77 
43.44 
44.90 


126 
96 
64 
29 

4 

39 

74 

106 

136 

166 

192 
217 
234 
249 
200 

962 
258 
250 
283 
210 

183 

147 

109 

66 

24 

10 
62 
99 

136 
163 

183 
196 
200 
197 
186 

167 
146 


TPenei. 
Mag.  4.1 


RlgM 
AbcwmIoiIi 


13.613 
1.074 


58.54 
-0.391 


h      m 
2     48 


+0.05 
+0.3 


+0.02 
+0.7 


8 

19.589 
19.419 
19.209 
18.969 
18.709 

18.444 
18.190 
17.959 
17.767 
17.626 

17.546 
17.533 
17.593 
17.727 
17.930 

18.200 
18.529 
18.909 
19.328 
19.777 

20.245 
20.721 
21.196 
21.661 
22.106 

22.527 
22.916 
23.268 
23.581 
23.861 

24.075 
24.251 
24.375 
24.445 
24.461 

24.422 
24.328 
24.184 


170 
210 
240 
260 
265 


264 
231 
192 
141 
80 


13 

60 
134 
203 
270 

829 
380 
419 
449 
468 

476 
475 
465 
445 
421 

389 
352 
313 
270 
224 

176 

124 

70 

16 

39 

94 
144 


DeoUnft- 
tion. 


+52  25 


ft 


30.80 
31.71 
32.22 
32.30 
31.96 

31.21 
30.08 
28.63 
26.91 
25.02 

23.02 
21.01 
19.07 
17.28 
15.71 

14.41 
13.42 
12.79 


91 
51 

8 

34 

75 

113 
145 
172 
189 
200 

201 
194 
179 
157 
130 

99 
63 


12.53  — 
12.65   ^^ 

47 


13.12 
13.95 
15.11 
16.56 
18.28 


20.23 
22.36 
24.63 
27.01 
29.44 

31.89 
34.30 
36.63 
38.81 
40.82 

42.58 
44.05 
45.17 


83 
116 
145 
172 
195 

213 
227 
238 
243 
245 

241 
233 
21S 
201 
176 

147 
112 


17.574 
1.640 


10.56 
+1.299 


+0.08 
+0.3 


-0.06 
+0.7 


^Biidanl. 
Mag.  4.0 


Rl^t 
Asoei^lon. 


h      m 
2     52 


8 

21.002 
20.913 
20.799 
20.666 
20.521 

20.371 
20.223 
20.086 
19.970 
19.881 


89 

114 
133 
145 
150 

148 

137 

116 

89 

54 


19.827 
19.813  — 
19.843   ^ 
19.918   ^* 
20.038  ^* 

168 
20.201 


203 
237 
265 
287 
302 


20.404 

20.641 
20.906 
21.193 

21.495 
21.803 
22.110 
22.410 
22.699 

22.971 
23.220 
23.444 
23.642 
23.810 

23.949 

24.057 

24.134 

24.180 

24.194  — 
18 

24.176 

24.130 

24.053 


308 
307 
300 
280 
272 

249 
224 
198 
166 
139 

108 

77 
46 


46 
77 


Dedlna- 
tiom. 


-  9  13 


// 


50.96 
52.02 
52.90 
53.57 
54.02 

54.23 
54.20 
53.91 
53.38 
52.60 

51.57 
50.28 
48.78 
47.07 
45.19 

43.17 
41.04 
38.88 
36.73 
34.65 

32.69 
80.91 
29.38 
28.12 
27.18 


106 
88 
67 
45 
21 

3 

29 

58 

78 

103 

129 
150 
171 
188 
292 

213 
216 
915 
206 

196 

178 

153 

126 

94 

60 


26.58 

26.33  — 

26.44   " 

26.86  ** 

27.60   ^* 
90 

28.59 


29.79 
31.13 
32.55 
33.99 

35.40 
36.72 
37.90 


120 
134 
142 
144 
141 


132 
118 


19.399 
1.013 


54.52 
-0.163 


+0.06 
+0.3 


+0.01 
+0.7 


B  Arletis  (mean). 
Mag.  4.6 


Right 
AsoensJon. 


h      m 
2     54 


83 
UO 
132 
146 
154 

151 

141 

U6 

86 

47 


s 
25.959 
25.876 
25.766 
25.634 
25.488 

25.334 
25.183 
25.042 
24.926 
24.840 

24.793  ^ 
24.789  — 
24.832  ^ 
24.926  ^ 

25.067  "^ 

187 

25.254 
25.483 
25.747 
26.039 
26.354 

26.681 
27.015 
27.348 
27.674 
27.983 

28.277 
28.549 
28.796 
29.016 
29.209 

29.371 
29.502 
29.603 
29.670 
29.704 

29.705 
29.672 
29.606 


229 
264 
292 
315 
327 

334 

333 
326 
309 
294 


272 
247 
220 
193 
162 

131 

101 

67 

34 

1 

33 
66 


DecUna* 

tiOQ. 


+21   0 


n 


30.49 
30.32 
30.01 
29.61 
29.10 

28.51 
27.84 
27.18 
26.50 
25.85 

25.81 

24.88 
24.63 


24.57- 
24.73  ^^ 

38 


17 
31 
40 
51 

m 

67 
66 

68 
65 
54 

43 

25 


25.11 
25.69 
26.51 
27.51 
28.69 

29.98 
31.39 
32.84 
34.30 
35.74 

37.12 
38.40 
39.67 
40.61 
41.52 

42.27 
42.90 
43.39 
43.75 
43.98 

44.10 
44.10 
43.98 


58 

83 
100 

lis 

1» 


141 
145 
146 
144 
138 


1» 

117 

104 

•1 

73 

6S 

49 
36 
33 

0 
12 


24.310 
1.071 


18.17 
+0.384 


+0.07 
+0.3 


-0.02 
+0.7 


APPARENT  PLACES  OF  8TAB8,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Jan.  0.3 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
29.2 
Mar.  10.2 
20.1 
30.1 

Apr.  9.1 
19.0 
29.0 

May  9.0 
19.0 

28.9 

June    7.9 

17.9 

27.9 

July     7.8 

17.8 
27.8 
Aug.  6.7 
16.7 
26.7 

Sept.  6.7 
15.6 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.    4.6 

14,5 

24.4 

Dec.    4.4 

14.4 
24.4 


47  B.  Cej^iei. 

Mag.  6.7 


R]8^l 


h 
2 


54 


s 
56.64 

55.89 
55.02 
54.05 
53.04 

52.01 
51.03 
50.14 
49.38 
48.79 


75 

87 

VJ 

101 

108 

98 
80 
76 
50 
41 


48.38  ^ 
48.18  — 
48.20     ^ 


48.45 
48.89 

49.55 
50.38 
51.37 
52.49 
53.72 

55.01 
56.35 
57.70 
59.04 
60.34 

61.57 
62.73 
63.78 
64.71 
65.48 

66.11 

66.57 

66.84 

66.93  — 

66.82    " 
31 

66.51 

66.02 

65.35 


26 
44 
06 

83 
90 

113 
123 
129 

134 
135 
134 
130 
123 

116 

105 

96 

77 

08 

46 
27 


40 
67 


DeoUna- 
tkm. 


+79    5 


// 


41.76 
43.59 
44.90 
45.63 


184 

131 

73 


12 

46.75  — 

50 

45.26 


44.18 
42  J» 
40.62 
38.11 

36.41 
32.57 
29.68 
26.84 
24.18 

21.74 
19.64 
17.92 
16.63 
16.79 

16.44 
16.58 
16.20 
17.29 
18.83 

20.78 
23.09 
25.75 
28.68 
31.83 

35.14 
38.63 
41.93 
46.26 
48.43 

51.33 
53.89 
56.03 


107 
160 
206 
241 
270 

284 
289 
284 
206 
244 


210 

172 

120 

84 

35 

14 

62 

100 

154 

106 

231 
266 
298 
315 
331 

330 
340 
338 
317 
290 

256 
214 


^Sridani. 
Mag.  3.4 


Righl 


h     la 
2     56 


8 

6.661 
6.379 
6.180 
6.961 
5.731 

6.498 
5.270 
5.068 
4.871 
4.718 


173 
199 

aio 

230 
33S 

328 
312 
187 
153 
112 


4.606 

4.541  ^3 
4.528  — 
4.571  ^ 
4.671  '~ 

151 


4.822 
5.023 
6.269 
6.663 
6.869 

6.207 
6.661 
6.918 
7.271 
7.613 

7.935 

8.228 
8.490 
8.714 
8.897 

9.088 
9.133 
9.183 


9.188  — 
9.149  ^* 

81 

9.068 


801 
246 
284 
816 
838 

854 

857 
853 
843 
822 

293 
262 
224 
183 
141 

95 
50 


D60liliar 

Uoa. 


8.947 
8.791 


121 
156 


-40  37 


00 


91.16 
92.67 
93.76 
94.36 


153 

108 

00 


94.46  — 

88 

94.08 
93.24 
91.95 
90.23 
88.14 


8« 
128 
172 
209 
344 

371 
298 
312 
333 
336 

320 
306 


258 
234 

182 

135 

84 


86.70 
82.99 
80.06 
76.94 
73.72 

70.46 
67.26 
64.20 
61.32 
58.74 

66.60 

54.68 

53.33 

62.49  3^ 

52.18  — 
25 

62.43 

53.22 

54.52 

56.28 

58.44 

60.90 
63.68 
66.36 
69.14 
71.81 

74.27 
76.43 
78.23 


79 

130 
176 
216 
246 

268 
278 
278 
267 
346 

216 
180 


orceti. 
Mag.  2.8 


Riglit 


h      m 
2     57 


8 

54.807 
64.729 
54.627 
64.502 
54.364 

64.219 
54.076 
53.942 
63.828 
53.742 


78 
03 
35 
88 
45 

44 

33 
14 
86 
53 


63.690   ^ 

53.678  — 

63.710  ^^ 

63.790  ^ 

63.914  ^ 
167 

54.081 

306 
240 
360 
389 
304 

310 
311 
308 
303 
275 


64.287 
54.527 
64.796 
55.085 

66.389 
65.699 
56.010 
56.313 
56.605 


56.880 
57.136 
67.366 
57.571 
57.751 

67.901 

58.022 

68.115 

58.175  3, 

58.206  — 
1 

58.204 

58.170 

58.107 


256 
231 
205 
180 
150 

121 
93 
60 


84 
68 


Dsdina* 
Ooii. 


+  3  45 


// 


72 
68 
60 
51 
43 

38 
16 


46.41 
46.69 
45.01 
44.41 
43.90 

48.48 
43.20 
43.04 
43X»  — 
43.20   *^ 

34 

43.64 
44.09 
44.86 
45.81 
46.97 

48.31 
49.79 
51.41 
53.10 
54.82 

56.53 
68.16 
59.70 
61.07 
62.24 

63.20 
63.90 
64.36 


55 

76 

96 

116 

134 

148 
163 
160 
173 

in 

163 
154 
137 
117 
96 

70 
45 


64.54  — 

64.50     * 
26 

64.24 

63.80 

63.21 

62.50 

61.74 

60.94 
60.13 
59.35 


44 
59 
71 

76 
80 

81 

78 


r^Xiidani. 
Mag.  4.2 


Right 
Aaoauion. 


h 

2 


58 


s 

42.998 
42.886 
42.747 
42.591 
42.419 

42.241 
42.068 
41.906 
41.764 
41.660 


113 
138 
156 
172 
178 


173 
162 
142 
114 
79 


41.571  35 
41.536  — 
41.544  ® 
41.601  ^' 
41.705  ^^ 

150 

41.865 


192 
232 
263 
288 
305 


42.047 
42.279 
42.542 
42.830 

43.135 
43.451 
43.769 
44.083 
44.383 

44.668 
44.930 
45.166 
45.373 
45.647 

45.689 
45.795 
46.867 
46.902 


45.903  — 

34 

45.869 
45.802 
45.706 


316 
318 
314 
300 
285 


262 
236 
207 
174 
142 


106 
72 
35 


67 
97 


DeoUna- 
tion. 


-23  56 


// 


71.31 
72.68 
73.74 
74.46 


137 

106 

72 


^      35 
74.81  — 
1 


74.80 
74.42 
73.66 
72.58 
71.15 


69.42 
67.41 
65.17 
62.74 
60.15 

57.48 
54.76 
52.08 
49.52 
47.12 

44.95 
43.10 
41.59 
40.48 
39.81 

39.60 
39.84 
40.52 
41.62 
43.07 

44.84 
46.81 
48.94 
51.10 
53.23 

55.26 
57.08 
68.66 


38 

76 

108 

143 

173 

201 
224 
243 
259 

267 

273 
368 
256 
240 
217 

185 

151 

HI 

67 

21 

24 

68 

110 

145 

177 

197 
213 
216 
213 
203 

182 
158 


Mean  Place 
Sec  d,  Tan  d 


61.766 
5.285 


18.03 
+5.190 


4.687 
1.317 


86.84 
-0.858 


63.189 
1.002 


39.08 
+0.066 


41.300 
1.094 


70.96 
-0.444 


+0.16 
+0.3 


-0.25 
+0.7 


+0.05 
+0.3 


+0.04 
+0.7 


+0.06 
+0.3 


0.00 
+0.7 


+0.05 
+0.3 


+0.02 
+0.7 
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APPARENT  PLACES  OF  STAES,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wnahlngton 
MeanTfane. 


Jan.  0.3 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
29.2 
Mar.  10.2 
20.1 
30.1 

Apr.  9.1 
19.0 
29.0 

May  9.0 
19.0 

28.9 

June    7.9 

17.9 

27.9 

July     7.8 

17.8 

27.8 

Aug.    6.7 

16.7 

26.7 

Sept.  5.7 
15.6 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.    4.5 

14.5 

24.4 

Dec.    4.4 

14.4 
24.4 
34.3 


Y  Pewci. 
Mag.  3.1 


Right 


h      m 
2     58 


8 

44.358 
44.194 
43.985 
43.744 
43.479 

43.206 
42.941 
42.696 
42.489 
42.332 


164 
900 
341 
266 
273 


366 
245 
207 
167 
06 


42.236 

42.207  — 

42.251   ^* 

42.369  "* 

42.561  *^ 
350 


42.820 
43.141 
43.515 
43.932 
44.382 

44.853 
45.335 
45.819 
46.295 
46.755 

47.191 
47.597 
47.969 
48.302 
48.593 

48.837 
49.033 
49.176 
49.264 


321 
374 
417 
450 
471 

483 

484 
476 
460 
436 

406 
373 
333 
291 
244 

196 

143 

88 


32 

49.296  — 
36 

49.270 

49.188 

49.052 


82 
136 


Dadina- 
tion. 


+53  10 
// 

62.48 

102 

63.50  ^ 
64.13  ^ 
64.83  — 
64.11  ^ 

64 


63.47 
62.44 
61.07 
59.42 
57.57 

55.59 
53.57 
51.59 
49.74 
48.09 


108 
137 
166 
185 
106 


202 
108 
185 
165 
140 


46.69 

45.59 

44.83 

44.43 

44.39  — 
33 

44.72 


110 
76 
40 


45.40 
46.41 
47.73 
49.33 

51.16 
53.19 
55.38 
57.69 
60.07 

62.49 
64.89 
67.23 
69.46 
71.52 

73.36 

74.92 
76.14 


68 
101 
132 
160 
183 


203 
219 
231 
238 
242 


240 
234 
223 
206 
184 


156 
122 


pPersei. 
Var.  3.4-4.2 


Right 
Aaoension. 


h 
2 


m 
59 


8 

49.129 
49.024 
48.885 
48.717 
48.532 

48.338 
48.147 
47.972 
47.822 
47.710 


106 
ISO 
168 
185 
104 

101 
175 
150 
112 
66 


47.644 

47.631  — 

47.675  ^ 

47.776  '^' 

47.935  ^^ 
212 

48.147 


48.408 
48.712 
49.048 
49.411 

49.789 
50.176 
50.564 
50.944 
51.310 

51.656 
51.980 
52.275 
52.540 
52.774 

52.972 
53.134 
63.257 
53.340 
53.381 

53.381 
53.338 
53.253 


261 
304 
336 
363 
378 


387 
388 
380 
366 
346 


324 
295 
265 
234 
198 


162 

123 

83 

41 

0 

43 

85 


Dedixift- 
tion. 


+38  30 


tt 


72.63 
73.12 


40 


20 

73.32  — 
73.24  ^ 
72.86  * 

65 

72.21 
71.32  "" 


70.21 
68.95 
67.60 

66.21 
64.86 
63.61 
62.52 
61.63 

61.00 
60.62 


111 
136 
135 
130 

135 
125 
100 


68 


38 

60.54  — 
60.75  ^^ 
61.23  ^ 

76 

61.99 


62.99 
64.21 
65.60 
67.14 

68.80 
70.52 
72.28 
74.05 
75.80 

77.50 
79.13 
80.67 
82.08 
83.34 

84.41 
85.28 
85.90 


100 
122 
130 
154 
166 


172 
176 
177 
175 
170 


163 
154 
141 
126 
107 


87 
62 


/i  Horolofii. 

Mag.  5.2 


Right 


h 
3 


m 
1 


83 
87 
30 
41 
41 

40 
38 
34 
38 
33 

17 
8 


8 

40.22 
39.89 
39.52 
39.13 
38.72 

38.81 
37.91 
37.53 
37.19 
36.91 

36.68 

36.51 

36.43 

36.42  — 

36.49    ^ 
14 

36.63 

36.85 

37.14 

37.48 

37.89 

38.33 
38.80 
39.28 
39.77 
40.24 

40.69 
41.09 
41.46 
41.77 
42.01 

42.19 
42.29 
42.31  — 
42.26  * 
42.13  " 

10 


33 
30 
34 
41 
44 

47 
48 
40 
47 
45 

40 
37 
31 
34 
18 

10 


41.94 
41.69 
41.38 


25 
31 


Dedina- 
tkm. 


-60    3 


// 


^•1«  158 

«^-74  105 
66.79  4^ 

67.26  — 

67.16   "^ 

06 

66.60 

131 
171 
318 
258 
393 

330 
342 
357 
361 
350 


66.29 

63.68 
61.40 
48.82 

46.89 
42.69 
39.27 
36.70 
82.09 

28.60 
26.02 
21.73 
18.73 
16.09 


348 
320 
300 
264 
222 


13.87  ^„ 

12.15  ,,, 

10.98 

10.40  — 

10.44     ^ 
63 


11.07 
12.31 
14.09 
16.37 
19.06 

22.06 
26.26 
28.51 
31.73 
34.77 

37.64 
39.92 
41.85 


124 

178 
228 
260 
300 

310 
326 
322 
304 
277 

238 

103 


^Hydzl. 
Mag.  6.5 


Right 
Ajotosion. 


h 
3 

8 

7.71 
7.09 
6.41 
6.69 
4.96 

4.23 
3.53 
2.87 
2.27 
1.76 

1.33 
1.01 
0.80 


m 
2 


63 
68 
73 
73 
73 

70 
66 
60 
53 
43 

S3 
21 


0 
0.71  — 

0.76  * 
16 

0.92 

1.19 

1.58 

2.07 

2.64 

3.29 

4.70 
6.44 
6.16 

6.86 
7.48 
8.03 
8.48 
8.83 


27 
80 
40 
67 
65 

60 
72 
74 
72 
60 

63 
55 
45 
35 
83 

9.06  ^^ 
9.17  — 
9.13  * 


8.97 
8.69 

8.29 
7.79 
7.21 


16 
28 
40 

50 
58 


tlMI. 


-72  13 
// 

68.13  ^,, 
69.60 
60.48  ^ 
60,78  — 
60.48  * 


69.60 
68.16 
66.23 
63.84 
61.06 

47.94 
44.58 
41.02 
37.36 
33.68 

30.06 
26.60 
23.35 
20.42 
17.89 


144 

193 
239 
378 
312 


336 
356 
366 
368 

363 

346 
325 
283 
253 
306 


15.^1  155 

14.26  ^ 
13.283, 
12.89  — 

13.12  ® 

85 

13.97 

145 
190 
247 
385 
315 

331 
835 
827 
805 
274 

2S3 
183 


15.42 
17.41 
19.88 
22.73 

25.88 
29.19 
32.54 
35.81 
38.86 

41.60 
43.92 
45.74 


Mean  Place 
Sec  a,  Tan  b 


42.207 
1.669 


42.60 
+1.336 


47.281 
1.278 


65.88 
+0.796 


37.770 
2.004 


46.89 
-1.736 


4.223 
3.276 


49.75 
-3.120 


Df  a,  Dm  a 
Df  b,  Dm  b 


+0.09 
+0.3 


-0.06 
+0.7 


+0.08 
+0.3 


-0.04 
+0.7 


+0.08 
+0.3 


+0.08 
+0.7 


0.00 
+0.3 


+0.15 
+0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washimrton 
Mean  Tune. 


P  Persel. 

(Algol.) 

Var.  2.1-3.2 


Right 
Afoonskm. 


Jftn.  0.4 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
29.2 
Mar.  10.2 
20.1 
30.1 

Apr.  9.1 
19.1 
29.0 

May  9.0 
19.0 

28.9 

June    7.9 

17.9 

27.9 

July    7.8 

17.8 
27.8 
Aug.  6.8 
16.7 
26.7 

Sept.  5.7 
15.6 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.    4.5 

14.5 

24.5 

Dec.    4.4 

14.4 
24.4 
34.3 


h    m 
3     2 


8 

43.733 
43.624 
43.480 
48.306 
43.113 

42.911 
42.711 
42.526 
42.368 
42.249 


109 

144 
174 
198 
202 

200 

186 

158 

119 

73 


42.176 

42.158  — 
42.197  ^ 
42.298  *^* 
42.466  ^** 

214 


42.670 
42.934 
43.242 
43.585 
43.954 

44.341 
44.737 
45.134 
45.525 
45.902 

46.259 
46.593 
46.899 
47.175 
47.417 

47.624 
47.794 
47.923 
48.011 
48.056 

48.056 
48.012 
47.925 


264 

ao8 

343 
869 
887 

896 
897 
891 
377 
387 


334 
806 
276 
242 
207 

170 

129 

88 

48 

0 

44 

87 


Declina- 
tion. 


•MO  37 


// 


75.69 
76.17 
76.45 
76.44 
76.11 

75.49 
74.60 
73.47 
72.17 
70.75 

69.29 
67.84 
66.48 
65.28 
64.26 


58 

28 

1 
83 
62 

89 
113 
180 
142 
146 

145 
136 
120 
102 
77 


63.49^ 
62.99 
62.79  — 
62.89   *® 
63.27  ^ 

67 


63.94 
64.86 
66.02 
67.38 
68.90 


70.55 
72.30 
74.10 
75.93 
77.77 

79.57 
81.31 
82.96 
84.49 
85.88 


87.07 
88.06 
88.78 


02 
116 
136 
152 
165 

175 
180 
183 
184 
180 

174 
165 
153 
139 
119 

09 
72 


d  ArtetlB. 
Mag.  4.5 


Right 
Aaoonskm. 


h 
3 


m 
6 


s 
51.077 
51.002 
50.899 
60.771 
50.626 

50.473 
50.318 
60.174 
50.051 
49.955 

49.897 
49.882 
49.913 
49.994 
50.122 

50.297 
50.513 
50.767 
51.049 


75 
103 
128 
145 
153 

155 

144 

123 

96 

58 

15 

81 

81 

128 

175 

216 
254 
282 
806 


51.355 

821 

51.676 
52.004  ^^ 
52.334^ 
52.658  ^^ 
52.971  '^^ 

296 

53.267 

278 


53.545 
53.799 
54.029 
54.231 

54.404 
54.549 
54.662 
54.742 
54.790 

54.802 
64.778 
54.721 


254 
230 
202 
178 

145 

113 

80 

48 

12 

24 
57 


Declina- 
tion. 


+19  24 


It 


47.10 
46.89 
46.59 
46.21 
45.74 

45.21 
44.62 
44.02 
43.42 
42.88 

42.42 
42.08 


21 
80 
88 

47 
53 

59 
60 
60 
54 
46 

34 


41.91  ^ 

41.92  * 


42.14 

42.65 
43.19 
44.01 
45.01 
46.17 

47.44 
48.79 
50.17 
51.55 
52.90 

54.17 
55.33 
56.37 
57.28 
58.04 

58.66 
59.15 
59.51 
59.74 
59.87 

59.90 
59.83 
59.67 


22 
41 

64 

82 

100 

116 

127 

135 
138 
188 
185 
127 

116 

104 

91 

76 

62 

49 
36 
23 
13 
3 

7 
16 


18  Biidani. 
Mag.  4.0 


Rigbt 
Ascension. 


h 
3 


m 
8 


s 
31.891 
31.769 
31.621 
31.449 
31.264 

31.071 
80.880 
30.699 
30.539 
30.407 

30.310 
30.255 


122 
148 
172 
185 
193 

191 
181 
160 
132 
97 

55 
8 


30.247  — 
30.288  ** 
30.379  " 

189 

30.518 


30.702 
30.927 
31.187 
31.474 

31.782 
32.103 
32.429 
32.753 
33.067 

33.365 
33.642 
33.892 
34.U2 
34.301 

34.453 
34.568 
34.646 
34.686 
34.689 

34.654 
34.582 
34.476 


184 
225 
260 
287 
808 

321 
326 
324 
314 
208 

277 
250 
220 
189 
152 


115 

78 

40 

3 

35 

72 
106 


Dedina- 
tion. 


-29  18 


// 


65.14 
66.66 
67.82 
68.59 


152 

116 

77 


36 

68.95  — 

5 


68.90 
68.45 
67.59 
66.35 
64.75 


62.83 
60.61 
58.15 
55.48 
62.67 

49.78 
46.87 
44.01 
41.27 
38.74 

36.47 
34.53 
32.99 
31.89 
31.25 

31.12 
31.47 
32.30 
33.58 
35.25 

37.22 
39.44 
41.81 
44.22 
46.60 

48.84 
50.86 
52.60 


45 

86 

124 

160 

192 

222 

246 
267 
281 
289 

291 
286 
274 
253 
227 


194 

154 

110 

64 

13 

35 

83 

128 

167 

197 

222 
237 
241 
238 
224 

202 
174 


48  H.  Cephei. 
Mag.  5.5 


Right 
Ascension. 


m 
9 


h 
3 

8 

41.68 
41.09 
40.37 
39.56 
38.70 

37.82 
36.96 
36.17 
35.48 
34.91 

34.51 
34.30 
34.26  -' 

53 


59 
72 
81 
86 
88 

86 
79 
69 
57 
40 

21 


84.76 

35.29 
35.99 
36.82 
37.77 
38.82 

39.96 
41.13 
42.32 
43.51 
44.68 

45.79 
46.85 
47.82 
48.70 
49.45 

50.07 
50.55 
50.87 


70 

83 

95 

105 

114 

117 
119 
119 
117 
111 

106 
97 
88 
75 
62 

48 
32 


15 

51.02  — 
51.01     ^ 

20 


50.81 
50.46 
49.95 


35 

51 


Declina- 
tion. 


+77  25 
It 

62.71  ^^ 

66.09 
66.96 
67.24  — 

31 

66.93  ^ 
66.04  **" 


144 
189 
229 
257 

276 
283 
281 
209 
246 


64.60 
62.71 
60.42 

57.85 
55.09 
52.26 
49.45 
46.76 

44.30 
42.12 
40.28 
38.85 
37.87 

37.36 


37.32  — 

37.73   *^ 

38.62  ^ 

39.94  ^'^ 
175 

41.69 


218 

184 

143 

98 

51 


43.80 
46.26 
49.00 
51.99 

55.15 
58.42 
61.73 
65.00 
68.13 

71.05 
73.65 
75.86 


211 
246 
274 
299 
316 

327 
331 
327 
313 
292 

260 
221 


Mean  Place 
Sec  a,  Tan  b 


41.830 
1.318 


58.42 
+0.858 


49.362 
1.060 


35.44 
+0.352 


30.108 
1.147 


63.72 
-0.561 


36.856 
4.596 


39.91 

+4.486 


+0.08 
+0.3 


-0.04 
+0.7 


+0.07 
+0.3 


-0.02 
+0.7 


+0.05 
+0.3 


+0.03 
+0.7 


+0.15 
+0.3 


-0.20 
+0.7 
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WashiDfftan 
IfeanTune. 


Jan.  0.4 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
29.2 
Mar.  10.2 
20.1 
30.1 

Apr.  9.1 
19.1 
29.0 

May  9.0 
19.0 

28.9 

June    7.9 

17.9 

27.9 

July    7.8 

17.8 
27.8 
Aug.  6.8 
16.7 
26.7 

Sept.  5.7 
15.6 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.    4.5 

14.5 

24.5 

Dec.    4.4 

14.4 
24.4 
34.3 


4.187 
1.069 


Mean  Place 
Sec  d,  Tan  d 

D^a,  Dm  a 

D^a,  D^d    1+0.3 


C  Axietlg. 
Mag.  5.0 


Right 
AMonsion. 


h 
3 


m 
10 


8 

5.928 
5.854 
5.751 
5.622 
5.476 

5.319 
5.162 
5.016 
4.888 
4.790 

4.729 
4.711 
4.737 
4.815 
4.942 

5.114 
5.329 
5.580 
5.863 
6.169 

6.492 
6.822 
7.154 
7.480 
7.796 

8.095 
8.378 
8.635 
8.870 
9.076 

9.256 
9.405 
9.522 
9.607 
9.658 

9.671 
9.651 
9.595 


74 
108 

lao 

146 
167 

157 

14« 

138 

96 

61 

18 

36 

78 

127 

173 

315 
251 
283 

ao6 

323 

330 
333 
336 
316 
399 

283 
257 
335 
206 
180 

149 

117 

85 

51 

18 

30 
56 


Dedinft- 
tkm. 


+20  44 


// 


13.76 
13.61 
13.34 
13.00 
12.55 

12.02 
11.42 
10.81 
10.17 
9.58 

9.04 
8.63 
8.38 


15 
37 
84 
45 
53 

00 
61 
64 
59 
54 

41 
35 


9 
8.29  — 

8.41  ^2 
83 

8.74 

9.26 
10.02 
10.94 
12.02 

13.21 
14.52 
15.86 
17.22 
18.56 

19.85 
21.02 
22.09 
23.05 
23.86 

24.54 
25.08 
25.52 
25.84 
26.03 

26.14 
26.13 
26.02 


53 

76 

93 

108 

119 

131 
134 
136 
134 
139 

117 

107 

96 

81 

68 

54 
44 
32 
19 
11 

1 
11 


1.81 
+0.379 


+0.07 


-0.02 
+0.7 


88  Q.  Hondocii 

Mag.  5.7 


Right 
AaeeDskm. 


h 
3 


m 
10 


8 

27.665 
27.370 
27.039 
26.678 
26.302 

25.921 
25.548 
25.196 
24.877 
24.601 


396 
331 
361 
376 
381 

373 
353 
819 
376 
333 


24.379  ^^ 
24.219 
24.128   20 
24.108  — 
24.163  " 

138 


24.291 
24.491 
24.754 
25.076 
25.449 

25.860 
26.299 
26.754 
27.213 
27.662 

28.091 
28.489 
28.844 
29.149 
29.395 


300 
363 
823 
373 
411 


439 
456 

459 
449 
439 


898 
855 
305 
346 
181 


29.576 

115 

29.691 

29.735  — 

29.711   ^* 

29.618   ^ 
157 


29.461 
29.246 
28.977 


215 
269 


DecUna- 
tkm. 


-57  37 


// 


75.65 

77.37 
78,66 
79.19 


172 

119 

63 

6 


79.25  — 
50 

78.75 


77.71 
76.16 
74.14 
71.70 

68.90 
65.80 
62.47 
58.97 
55.41 

51.84 
48.36 
45.05 
42.00 
39.28 

36.98 

35.15 

33.85 

33.14   ^2 

33.02  — 
51 

33.53 


104 
155 
203 
344 
380 

310 
333 
350 
356 
357 

348 
831 
805 
373 
380 


183 

130 

71 


34.62 
36.28 

38.44 
41.04 

43.95 
47.10 
50.35 
53.57 
56.65 

59.49 
61.96 
64.01 


109 
106 
316 
300 
391 

815 
325 
322 
308 
284 

347 
205 


25.278 
1.868 


69.11 
-1.578 


+0.03 
+0.3 


+0.07 
+0.7 


Csxidani. 
Mag.  4.9 


Right 
Asoemsion. 


h 
3 


m 
11 


• 
46.805 
46.724 
46.617 
46.487 
46.340 

46.185 
46.029 
45.883 
45.753 
45.649 


81 
107 
130 
147 
155 

156 
146 
130 
104 
72 


45.577 

45.546  — 

45.557    " 

45.612  " 

45.714  '« 
145 

45.859 

186 
222 

252 
276 
293 

103 
308 
801 
292 

278 


46.045 
46.267 
46.519 
46.795 

47.088 
47.391 
47.699 
48.000 
48.292 

48.570 
48.831 
49.068 
49.281 
49.466 


361 
387 
213 
185 
157 


49.623 

49.751 

49.846 

49.910  32 

49.942  — 
1 


128 
95 
64 


49.941 
49.908 
49.843 


33 
65 


Deollna- 
tion. 


-9    7 


*t 


113 
96 
74 
51 


47.87 
49.00 
49.95 
50.69 
51.20 

51.48 


51.51  — 

51.29   " 

50,82   *^ 

50.09   " 
98 


49.11 
47.88 
46^ 
44.79 
42.95 

40.97 
38.88 
36.74 
34.60 
32.52 

ao.56 

28.77 
27.21 
25.92 
24.95 

24.32 
24.04 
24.14 
24.57 
25.30 

26.31 
27.53 
28.92 
30.38 
31.88 

33.36 
34.74 
36.00 


123 
144 
165 
184 
198 

209 
214 
214 
206 
190 


170 

156 

129 

97 

63 

_» 

10 
43 

78 
101 

122 
139 

146 
150 
148 

138 
126 


45.116 

1.013 


51.61 
-0.161 


+0.06 
+0.3 


+0.01 
+0.7 


r  Arietta. 
Mag.  5.2 


Ambdsiod. 


h 
3 


m 
16 


s 
24J24e 
24.174 
24.075 
23.d48 
23.802 

23.646 
23.488 
23.338 
23.206 
23.102 


72 

99 

127 

146 

156 


158 
150 
132 
104 
66 

23.036  ^ 
23.012  — 
23.033  ^^ 
23.105  ^ 
23.225^* 

167 


23.392 
28.602 
23.850 
24.128 
24.432 

24.751 
25.080 
25.411 
25.739 
26.058 

26.360 
26.646 
26.909 
27.148 
27.361 

27.547 
27.702 
27.826 
27.917 
27.972 

27.993 
27.979 
27.928 


210 
248 
278 
304 
319 

329 
331 
338 
319 
302 


286 
263 
239 
213 
186 

155 

134 

91 

55 

31 

14 
51 


DediDft- 
tkm. 


+20  50 


ft 


14 
24 
33 
43 
50 

57 
M 
62 
5S 
52 

41 
26 


53.74 
53.60 
53.36 
53,03 
52.60 

52.10 
51.53 
50.93 
50.31 
49.73 

49.21 
48.80 
48.54   ,^ 
48.44  — 

48.53    * 

30 

48.83 
49.33 
50.03 
50.91 
51.95 

53.12 
54.36 
55.67 
57.00 
58.29 

59.53 
60.67 
61.73 
62.66 
63.43 

64.10 
64.63 
65.05 
65.36 
65.55 

65.65 


50 
70 
88 

104 
117 

134 
131 
133 
129 
124 

114 

loe 

93 
71 
67 

53 

43 
31 
19 
10 

1 


65.66  — 
65.64    ' 


22.469 
1.070 


41.90 
+0.381 


+0.07 
+0.8 


-0.02 
+0.8 
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WashiDffton 
Mean  Tune. 


Jan.  0.4 
10.3 
20.3 
30.3 

Feb.    9.3 

19.2 
29.2 
Mar.  10.2 
20.1 
30.1 

Apr.  9.1 
19.1 
29.0 

May  9.0 
19.0 

29.0 

June    7.9 

17.9 

27.9 

July    7.8 

17.8 
27.8 
Aug.  6.8 
16.7 
26.7 

Sept.  5.7 
15.7 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.    4.5 

14.5 

24.5 

Dec.    4.4 

14.4 
24.4 
34.4 


Mean  Place 
Sec  ^,  Tan  d 


8  H.  Camelep. 

Mag.  4.4 


Right 

Ascension. 


h 
3 


m 
22 


s 

18.102 
17.920 
17.679 
17.391 
17.069 

16.731 
16.393 
16.074 
15.794 
15.566 


182 

941 
388 

822 

338 


888 
319 
280 
228 

161 


15.405  ^ 

15.321  — 

15.322  ^ 

15.409  ^ 

15.582  *^ 
255 

15.837 

331 

396 

454 

498 

531 

551 
562 
560 
548 
528 

500 
466 
424 

378 
325 

22.889^ 

23.158  ^^ 

23.365  ^^ 

23.505   y^ 

23.57f5  — 
3 

23.573 

23.498 

23.353 


16.168 
16.564 
17.018 
17.516 

18.047 
18.598 
19.160 
19.720 
20.268 

20.796 
21.296 
21.762 
22.386 
22.564 


75 
145 


DecltaiA- 
tion. 


+59  38 


n 


7^-37  145 

77.86  ^ 
78.46  ^, 
78.60  — 

84 

78.26 

79 
121 
157 
185 
208 

219 
223 
218 
203 
184 


77.47 
76.26 
74.69 
72.84 

70.76 
68.57 
66.34 
64.16 
62.13 

60.29 
58.72 
57.46 
56.54 
56.00 

55.83 
56.05 
56.63 
57.56 
58.83 

60.41 
62.23 
64.30 
66.56 
68.97 

71.48 
74.06 
76.63 
79.15 
81.56 

83.77 
85.74 
87.39 


157 

126 

92 

54 

17 


22 

58 

93 

127 

158 


182 
207 
226 
241 
251 


258 
257 
252 
241 
221 


197 
165 


^Tanri. 
Mag.  3.8 


Right 
Asoenakm. 


h 
3 


m 
22 


8 

38.629 
38.565 
38.473 
38.354 
38.217 

38.068 
37.916 
37.770 
37.642 
37.538 


64 

92 

119 

137 

149 

152 
146 
128 
104 
71 


37.467  3^ 
37.435  — 
37.448  ^^ 
37.506  ^ 
37.611  '^ 

149 

37.760 

191 

227 
259 
284 
300 


15.401 
1.979 


55.40 
+1.708 


37.951 
38.178 
38.437 
38.721 

39.021 
39.331 
39.645 
39.956 
40.258 

40.547 
40.821 
41.072 
41.302 
41.507 

41.686 
41.836 
41.955 
42.045 
42.102 

42.124 
42.112 
42.067 


310 
314 
311 
302 
289 


274 
251 
230 
205 
179 


150 

119 

90 

57 

22 


12 
45 


Dedina- 
tSon. 


+  9  26 


It 


34.35 
33.79 
33.24 
32.71 
32.22 

31.77 
31.38 
31.06 
30.85 


56 

55 
53 
49 
46 

89 
82 
21 


30.75  — 
5 


30.80 
31.01 
31.38 
31.95 
32.71 


33.65 
34.76 
36.01 
37.37 

38.81 

40.28 
41.75 
43.16 
44.47 
45.64 


46.64 
47.46 
48.06 
48.45 
48.63 

48.63 
48.46 
48.15 
47.73 
47.23 

46.68 
46.10 
45.51 


21 

37 
57 
76 
94 

111 
125 
136 
144 
147 

147 
141 
131 
117 
100 

82 
60 
39 
18 
0 

17 
81 
42 
50 
55 

58 
59 


36.879 
1.014 


25.64 
+0.166 


iTanri. 
ag.4.8 


Right 
Ajcenskm. 


h 
3 


m 
26 


8 

15.777 
15.716 
15.625 
15.506 
15.367 

15.216 
15.061 
14.913 
14.780 
14.673 


61 

91 

119 

139 

151 

155 
148 
133 
107 
73 


14.600  3^ 

14.566  — 

14.576   '" 

14.633   " 

14.738  *^ 
149 


14.887 
15.078 
15.306 
15.567 
15.851 

16.154 
16.467 
16.783 
17.098 
17.404 

17.699 
17.977 
18.234 
18.470 
18.681 

18.867 
19.024 
19.150 
19.247 
19.309 

19.336 
19.328 
19.286 


191 

228 
261 
284 
303 


313 
316 
315 
306 
295 


278 
257 
236 
211 

186 


157 

126 

97 

62 

27 


8 
42 


DeoUnft- 
tion. 


+12  38 


tt 


68.14 
67.70 
67.24 
66.78 
66.31 

65.86 
65.43 
65.04 
64.72 
64.50 

64.39 
64.40 
64.60 
64.97 
65.53 

66.28 
67.19 
68.26 
69.48 
70.78 

72.15 
73.53 
74.88 
76.17 
77.35 

78.41 
79.29 
79.99 
80.51 
80.85 

81.00 


81.02  — 
80.90   " 


44 

46 
46 
47 
45 

43 
39 
32 
22 
11 

1 

20 
87 
56 
76 

91 
07 
22 
80 
37 

38 
35 
29 
18 
06 

88 
70 
52 
34 
15 


80.66 
80.35 

79.98 
79.56 
79.11 


24 
31 
37 

42 

45 


13.995 
1.025 


58.64 
+0.224 


«  Sudani. 

Mag.  3.8 


R%ht 
Aeoenslon. 


h      m 
3     28 


77 
106 
130 
149 
159 

103 
167 
142 
116 
85 

48 


s 
60.064 
59.967 
59.881 
59.751 
59.602 

59.443 
59.280 
59.123 
58.981 
58.865 

58.780 
58.732 
58.727  — 
58.768  ^ 
58.854  *" 

58.985 
59.157 
59.367 
59.608 
59.875 

60.160 
60.457 
60.760 
61.061 
61.355 

61.636 
61.902 
62.147 
62.367 
62.563 

62.732 
62.870 
62.977 
63.052 
63.095 

63.102 
63.075 
63.016 


131 


172 
210 
241 
267 
285 

297 
303 
301 
294 
281 


266 
245 
220 
196 
169 

138 

107 

75 

43 

7 

27 
59 


DeeUDft- 


58.316 
1.014 


-944 


ft 


121 

103 

80 

56 

31 


26.96 
28.17 
29.19 
29.99 
30.55 

30.86 


30.92  — 
30.72  " 
30.26  *• 
29.54  " 

97 

28.57 


27.35 
25.89 
24.23 
22.40 

20.42 
18.34 
16.20 
14,07 
12.00 

10.04 
8.25 
6.71 
5.45 
4.49 


122 
146 
106 
183 
196 

206 
214 
213 
207 
196 


179 
154 

136 
96 
60 


3.89  3, 
3.66  — 
3.79  '' 
4.26^^ 
5.07  " 

100 


6.16 

7.46 

8.93 

10.60 

12.10 

13.67 
15.16 
16.50 


130 
147 
157 
160 
157 

149 
134 


30.51 

-0.172 


D^a,  Dm  a 


+0.10 
+0.3 


-0.07 
+0.8 


+0.06 
+0.3 


-0.01 

+0.8 


+0.06 
+0.2 


-0.01 
+0.8 


+0.06 
+0.2 


+0.01 
+0.8 
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whinyton 


Jan.  0.4 
10.3 
20.3 
S0.3 

Feb.    9.3 

19.2 
29.2 
Har.  10.2 
20.2 
30.1 

Apr.  9.1 
19.1 
29.0 

May  9.0 
19.0 

29.0 

June    7.9 

17.9 

27.9 

July    7.9 

17.8 
27.8 
Aug.  6.8 
16.7 
26.7 

Sept.  5.7 
15.7 
25.6 

Oct.  5.6 
15.6 

25.6 

Nov,  4.5 

14.5 

24.5 

I>ec.   4.4 

14.4 
24.4 
34.4 


UmnFiBce 


T*Bilduil. 
Mag.  4.3 


Rl^t 
Atewiikwi. 


h      m 
3     30 


8 

6.363 
6.272 
6.148 
6.001 
5.834 

5.656 
5.476 
5.300 
5.142 
5.006 

4.904 
4.839 


01 

134 

147 
107 
178 

181 
175 
158 
136 
102 

06 


20 

4.819  — 
4.845  * 
4.918   ^ 

119 

5.037 


5.201 
5.404 
5.641 
5.909 

6.198 
6.500 
6.811 
7.122 
7.426 

7.720 
7.997 
8.252 
8.483 
8.685 

8.857 
8.997 
9.104 
9.174 
9.208 

9.206 
9.168 
9.092 


104 
203 
237 
208 
280 

302 
311 
311 
304 
294 


277 
355 
231 
202 
173 

140 

107 

70 

34 

2 

38 
70 


Declin*- 
tlon. 


-21  54 


// 


49.83 
51.37 
52.63 
53.58 
54.17 

54.41 
54.28 
53.81 
52.98 
51.81 

50.35 
48.58 


154 

128 

05 

50 

24 

13 

47 

83 

117 

140 

177 


44.33 
41.92 


46.55^ 

222 
241 
256 
39.36 

36.75  *^ 

260 


34.15 
31.60 
29.19 

26.98 
25.02 
23.40 
22.14 
21.31 

20.93 
21.00 
21.51 
22.45 
23.78 

25.44 
27.36 
29.45  ^' 


255 
241 
221 


106 

162 

120 

83 

38 

7 

51 

04 

133 

166 

192 


31.63 
33.82 

35.93 
37.89 
39.65 


218 
219 
211 


106 
176 


4.654 
1.078 


50.59 
-0.402 


•fO.06 
+0.2 


+0.02 
+0.8 


d  Penei. 
liag.3.1 


Rl^t 
AicwMon. 


b 
3 


m 
36 


a 

58.591 
58.491 
58.344 
58.157 
57.938 

57.702 
57.460 
57.226 
57.017 
56.844 

56.718 
56.650 
56.644 
56.704 
56.830 

57.020 
57.269 
57.570 
57.918 
58.300 

58.711 
59.139 
59.575 
60.012 
60.443 

60.860 
61.257 
61.630 
61.975 
62.287 

62.563 
62.799 
62.991 


100 
147 
187 
210 
236 


242 
234 
200 
173 
126 


68 
6 

60 
126 
190 

240 
301 
348 
382 
411 

428 

436 
437 
431 
417 

397 
373 
345 
312 
276 


236 
192 


63.135  "^ 


63.228 

63.267 
63.251 
63.182 


93 
30 

16 
G9 


Dedina- 
tioo. 


+47  31 


// 


29.11 
30.17 
30.92 
31.35 


100 
75 
43 


31.42-1 

28 


31.14 
30.50 
29.56 
28.34 
26.90 

25.32 
23.64 
21.97 
20.36 
18.88 


04 

94 

122 

144 

158 


108 
167 
161 
148 
131 


17.57  ,,, 

16.50  Z 

15.69  ^ 

15.16   ^ 

14.93  — 
7 


15.00 
15.37 
10.01 
16.91 
18.04 

19.37 
20.88 
22.53 
24.29 
26.14 

28.04 
29.96 
31.87 
33.73 
35.49 

37.11 
38.56 
39.76 


37 

64 

00 

113 

133 

151 
165 
176 
185 
190 

192 
191 
186 
176 
162 

145 
120 


56.244 
1.481 


11.99 
+1.092 


+0.08 
-h0,2 


-0.04 
+0.8 


tfXriduil. 

liag.  3.7 


Ri^t 
AaoRision. 


b 
3 


m 
39 


a 
15.222 
15.154 
15.057 
14.931 
14.786 

14.627 
14.462 
14.302 
14.154 
14.030 

13.935 
13.877 
13.860 
13.888 
13.962 

14.081 
14.242 
14.442 
14.673 
14.934 

15.214 
15.508 
15.809 
16.112 
16.409 

16.696 
16.969 
17.223 
17.456 
17.663 

17.845 
17.998 
18.120 
18.211 
18.267 

18.288 
18.274 
18.226 


08 

07 

120 

145 

150 


105 
100 
148 
124 
05 


58 
17 

28 

74 

110 

101 
200 
231 
201 
280 

204 
301 
303 
207 
287 

273 
254 
233 
307 
182 


153 

122 

01 

50 

21 

14 

48 


DeoUiub- 
tUm. 


-10  2 


// 


46.15 
47.42 
48.49 
49.34 
49.95 


127 
107 

85 
01 
30 


50.31  ^^ 
50.41  — 
50.24   *^ 


49.82 
49.13 

48.20 
47.00 
45.59 
43.93 
42.10 

40.13 
38.03 
35.88 
33.73 
31.63 

29.63 
27.81 
26.21 
24.89 
23.88 

23.23 
22.95 
23.03 
23.48 
24.26 

25.33 
26.63 
28.10 
29.69 
31.32 

32.93 
34.45 
35.85 


42 
00 
03 

120 
141 
166 
183 
107 

210 
215 
215 
210 
200 


182 
160 
132 
101 
65 

28 

8 

45 

78 

107 

130 
147 
150 
163 
161 

152 
140 


13.421 
1.015 


49.84 
-0.177 


+0.06 
+0.2 


+0.01 
+0.^ 


r  Penei. 
Mag.  3.9 


Ri^t 
Aaoenaioin.. 


h 
3 


m 
39 


a 
31.137 
31.055 
30.929 
30.765 
30.572 

30.361 
30.143 
29.933 
29.743 
29.586 

29.472 

29.409 

29.405-^ 

29.460  " 

29.577  "^ 
175 

29.752 


82 
136 
104 
103 
211 


318 
310 
100 
157 
114 


03 


330 
370 
931 
854 
370 


29.982 
30.261 
30.582 
30.936 

31.315 
31.711 
32.115 
32.519 
32.916 

33.302 
33.671  ^^ 


300 
404 
404 
307 
386 


34.016 
34.337 
34.628 

34.886 
35.108 
35.291 
35.431 
35.524 

35.569 
35.564 
35.509 


345 
321 
301 
258 


222 

183 

140 

03 

45 

5 
55 


DeoUoft- 
tkm. 


+42  18 


// 


86 
50 
30 
0 
30 

60 

86 

100 

127 

138 

143 
142 
135 
120 
104 

80 
57 
30 


67.39 
68.25 
68.84 
69.14 
69.14 

68.84 
68.24 
67.38 
66.29 
65.02 

63.64 
62.21 
60.79 
59.44 
58.24 

57.20 
56.40 
55.83 
55.53 
65.49  — 

24 

55.73 
56.22 
56.95 

57.88 
59.01 

60.28 
61.68 
63.18 
64.76 
66.38 

68.04 
69.67 
71.28 
72.84 
74.31 

75.65 
76.82 
77.80 


40 

73 

03 

113 

127 

140 
150 
158 
162 
166 

163 
161 
156 
147 
134 

117 
08 


28.910 
1.353 


51.41 
+0.911 


+0.08 


348  APPARENT  PLACES  OF  STABS,  1916. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


APPARENT  PLACES  OF  STARS,  1916. 


349 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WMhinrton 
McuiTmie. 


Jan.  0.4 
10.4 
20.3 
80.3 

Feb.    9.3 

19.2 
29.2 
Mar.  10.2 
20.2 
30.1 

Apr.  9.1 
19.1 
29.1 

May  9.0 
19.0 

29.0 

June   7.9 

17.9 

27.9 

July   7.9 

17.8 
27.8 
Aug.  6.8 
16.8 
26.7 

Sept.  5.7 
15.7 
25.6 

Oct,  5.6 
15.6 

25.6 

Nov.  4.5 

14.5 

24.5 

^c.    4.5 

14.4 

24.4 
34.4 


VHydri. 
Mag.  3.2 


Right 
Aaowwion. 


Mean  Place 

See^yTtoa 


h      m 
3     48 


8 

35.74 
35.09 
34.33 
33.51 
32.65 

31.77 
30.89 
30.03 
29.23 
28.51 

27.87 
27.33 
26.92 
26.64 
26.49 

26.48 
26.61 
26.89 
27.29 
27.80 

28.43 
29.13 
29.90 
30.71 
31.53 

32.34 
33.12 
33.84 
34.46 
34.99 

35.39 
35.64 


65 
70 
82 
86 
88 

88 
86 
80 

n 

64 

54 
41 
28 
15 
1 

18 
28 
40 
51 
6S 

70 
77 
81 
82 
81 

78 
72 
62 
58 
40 

25 


35.77  — 

35.73    * 

36.54  ^* 
84 

35.20 

47 

58 


34.73 
34.15 


Deeltofr- 
tkm. 


-74  29 


/# 


53.92 
55.99 
57.54 
58.53 
58.93 

58.75 

58.01 

56.73  ^* 
178 


207 

155 

90 

40 

18 
74 


54.95 
52.71 

50.08 
47.11 
43.89 
40.46 
36.91 

33.32 
29.79 
26.39 
23.22 
20.34 


224 
263 


297 
322 
343 
355 
359 


353 
340 
317 
288 
248 


17.86 
15.84 
14.34 
13.43 


202 

150 

91 


13.12  il 

32 

13.44 
14.40 
15.94 
18.03 
20.62 


23.59 
26.83 
30.23 
33.66 
37.01 

40.14 
42.95 
45.34 


96 

154 
209 
259 
297 

324 
340 
343 
335 
313 

281 
230 


31.478 
3.740 


47.94 
-3.604 


-0.02 
+0.2 


+0.13 
-hO.8 


C  Penei. 
Mag.  2.9 


Ri«iit 

AflOMMion. 


h      m 
3     48 

■ 
52.953 
52.897 


52.803 
52.673 
52.514 

52.338 
52.153 
51.972 
51.806 
51.667 

51.563 
51.503 


56 
94 


130 
150 
176 

185 
181 
166 
139 
104 

60 
9 


51.494  — 

51.536   ^^ 
51.633  ^ 

149 

51.782 


51.979 
52.220 
52.497 
52.807 

53.138 
53.487 
53.843 
54.200 
54.552 

54.896 
55.225 
55.535 
55.825 
56.089 

56.328 
56.535 
56.709 
56.847 
56.946 


197 
241 
277 
310 
331 

349 
356 
357 
852 
344 

329 
810 
290 
264 
239 


207 

174 

138 

99 

56 


57.002    ^^ 

57.014  — 
56.983  ^^ 


DMlina- 
tion. 


+31  38 


// 


41 

24 

7 


19.75 
20.16 
20.40 

20.47  _: 

20.35   " 
32 

20.03 
19.54 
18.88 
18.09 
17.22 

16.30 
15.38 
14.51 
13.75 
13.12 

12.66 
12.41 


49 
66 
79 
87 
92 

92 
87 
76 
63 
46 

25 
6 


12.35  — 
12.51    ^^ 


12.86 

13.41 
14.13 
14.99 
15.96 
17.02 

18.13 
19.27 
20.42 
21.55 
22.65 

23.71 
24.72 
25.68 
26.57 
27.38 

28.09 
28.70 
29.19 


35 
55 

72 

86 

97 

106 

111 

114 
115 
113 
110 
106 

101 
96 
89 
81 
71 

61 
49 


50.870 
1.175 


6.39 
+0.616 


+0.07 
+0,2 


-0.02 
+0.8 


9  H.  Camelep. 
Mag.  5.2 


Right 
Aioraion. 


h       m 
3     49 


8 

60.95 
60.80 
60.58 
60.31 
59.98 

59.63 
59.27 
58.92 
58.59 
58.32 


15 
22 
27 
83 
85 

86 
85 
33 
27 
21 


58.11 

57.97 

57.93— 

57.96 

58.09 


14 

4 

3 
13 
21 


58.30 
58.59 
58.97 
59.40 
59.88 

60.41 
60.97 
61.54 
62.12 
62.70 

63.27 
63.81 
64.33 
64.81 
65.25 

65.64 
65.96 
66.23 
66.43 
66.56 

66.61 
66.58 
66.48 


29 
88 
43 
48 
63 

56 
57 
58 
58 

57 

54 
52 
48 
44 
39 

33 

27 

20 

13 

5 

3 
10 


DeoUna- 

tiOD. 


+60  51 


68.86 
70.56 
71.89 
72.81 


170 

133 

92 


73.29  — 


73.28 
72.82 
71.90 
70.59 
68.93 

67.02 
64.90 
62.69 
60.47 
58.32 

56.30 
54.49 
52.94 
51.71 
50.79 


46 

92 

131 

166 

191 

212 
221 
222 
215 
202 

181 

155 

123 

92 

55 


60.24 

50.05  — 

50.23    *® 

50.75   *^ 

51.62   *^ 
119 


52.81 
54.28 
56.02 
57.99 
60.16 

62.43 
64.91 
67.41 
69.91 
72.37 

74.70 
76.83 

78.71 


147 
174 
197 
217 
232 


243 
250 
250 
246 
233 

213 

188 


67.839 
2.054 


50.38 
+1.794 


+0.10 
\+0,2 


-0.06 
+0.% 


f  Perael. 
Mag.  3.0 


Right 


h 
3 


m 
52 


8 

15.024 
14.960 
14.851 
14.703 
14.524 

14.324 
14.114 
13.908 
13.719 
13.560 

13.439 
13.367 
13.349 
13.389 
13.489 

13.645 
13.854 
14.113 
14.413 
14.746 

15.107 
15.484 
15.873 
16.264 
16.651 

17.029 
17.392 
17.736 
18.057 
18.351 

18.615 
18.847 
19.041 
19.193 
19.302 


64 

109 
148 
179 
200 

210 
906 
189 
159 
121 

72 
18 

40 
100 
156 


209 
259 
800 
833 
861 

877 
889 
891 
887 
878 

863 
344 
821 
294 
264 


232 
194 
152 
109 
62 


19.364  j2 
19.376  — 
19.340  ^ 


DeoUnft- 
tion. 


+39  46 


#/ 


79 

58 

32 

6 


20.50 

21.29 

21.87 

22.19 

22.25  — 
23 

22.02 
21.54 
20.80 
19.86 
18.76 


48 

74 

94 

110 

124 


17.52 
16.24 
14.96 
13.76 
12.66 

11.72 

10.99 

10.47 

10.19 

10.16  — 
21 

10.36 

10.79 

11.43 

12.26 

13.25 


128 
128 
120 
110 
94 


73 
52 
28 


14.38 

15.61 
16.92 
18.29 
19.70 

21.13 
22.56 
23.97 
25.34 
26.64 

27.83 
28.90 
29.79 


43 
64 
83 
99 
113 

123 
131 
137 
141 
143 

143 
141 
137 
130 
119 

107 
89 


12.766 
1.301 


6.65 
+0.832 


+0.08 


-0.03 


350 


APPARENT  PLACES  OF  STAE8,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahlngton 


Jan.  0.4 
10.4 
20.3 
30.3 

Feb.    9.3 

19.3 
29.2 
Mar.  10.2 
20.2 
30.1 


Apr. 


May 


9.1 
19.1 
29.1 

9.0 
19.0 


29.0 

June    7.9 

17.9 

27.9 

July    7.9 

17.8 
27.8 
Aug.  6.8 
16.8 
26.7 

Sept.  5.7 
15.7 
25.6 

Oct.  5.6 
15.6 

25.6 

Nov.    4.5 

14.5 

24.5 

Dec.    4.5 

14.4 
24.4 
34.4 


Mean  Place 
Sec  d,  Tan  d 


S  Persei. 
Mag.  4.0 


Right 
Aaccamion. 


h 
3 


m 
53 


8 

32.821 
32.765 
32.667 
32.531 
32.364 

32.178 
31.983 
31.790 
31.612 
31.462 


M 

98 

130 

167 

186 

106 
193 
178 
160 
113 


31.349  ^ 

31.281 

31.264  — 

31.302   ^ 

31.397   •* 
149 

31.546 

199 
246 
284 
318 
844 

869 
869 
872 
869 
869 

844 
328 
805 
281 
252 

222 
187 
148 
107 
63 


31.745 
31.991 
32.275 
32.593 

32.937 
33.296 
33.665 
34.037 
34.406 

34.765 
35.109 
35.437 
35.742 
36.023 

36.275 
36.497 
36.684 
36.832 
36.939 


37.002  jg 
37.018  — 
36.987  ^^ 


Dedina- 
tion. 


+35  33 


// 


15.12 
15.73 
16.15 


61 

42 


20 

16.35  — 
16.34     ^ 

26 


16.08 
15.62 
14.94 
14.09 
13.12 

12.06 

10.97 

9.91 

8.92 

8.06 

7.37 
6.85 
6.56 


46 

68 

85 

97 

106 

109 

106 

99 

86 

69 

52 
29 


8 
6.48  — 

6.63   ** 
35 


6.98 
7.53 
8.26 
9.13 
10.12 

11.21 
12.38 
13.59 
14.81 
16.04 

17.27 
18.47 
19.62 
20.73 
21.77 

22.72 
23.56 
24.24 


55 
73 

87 

99 

109 

117 
121 
122 
123 
123 

120 
115 
111 
104 
95 

84 
68 


30.643 
1.229 


1.17 
+0.715 


^Xiidanl. 
Mag.  3.2 


Right 
ABoension. 


h       m 
3     54 


■ 
8.454 
8.391 
8.296 
8.170 
8.022 

7.856 
7.684 
7.513 
7.354 
7.215 

7.105 
7.031 
6.998 
7.009 
7.066 

7.168 
7.314 
7.498 
7.718 
7.967 

8.239 

8.527 
8.825 
9.128 
9.428 

9.720 
10.000 
10.263 
10.507 
10.726 

10.922 
11.087 
11.223 
11.325 
11.393 

11.423 
11.417 
11.375 


63 

95 

126 

148 

166 

172 
171 
159 
139 
110 

74 
33 

11 

57 

102 

146 
184 
220 
249 
272 

288 


803 
800 
292 

280 
263 
244 
219 
196 


165 

136 

102 

68 

30 

6 
42 


Dedina- 
tion. 


-13  44 


It 


45.32 
46.81 
48.06 
49.07 
49.79 


149 

125 

101 

72 

45 


50.24  ^^ 
50.38  — 
50.23  " 
49.79  ^^ 
49.05   ^* 

100 
48.05 


46.76 
45.22 
43.47 
41.52 

39.41 
37.21 
34.95 
32.69 
30.49 

28.43 
26.55 
24.93 
23.61 
22.63 


129 
154 
175 
195 
211 


220 
226 
226 
220 
206 


188 

162 

132 

98 

60 


22.03 
21.84- 
22.05   *^ 
22.66   ^ 
23.61   ^ 

129 


24.90 
26.43 
28.17 
30.02 
31.92 

33.79 
35.57 
37.18 


153 
174 
185 
190 
187 

178 
161 


6.591 
1.029 


48.28 
-0.246 


XTanri. 
Var.  3.3-4.2 


Right 
ABoension. 


h       m 
3     56 


■ 
3.400 
3.359 
3.282 
3.173 
3.040 

2.889 
2.729 
2.570 
2.422 
2.296 


41 

77 

109 

133 

151 

160 
159 
148 
126 
97 


2.199   ^ 

2.140    ^^ 

2.123  — 

2.152   ^ 

2.227    '* 
121 


2.348 
2.513 
2.717 
2.954 
3.220 

3.507 
3.810 
4.121 
4.434 
4.744 

5.046 
5.336 
5.611 
5.866 
6.101 

6.312 
6.498 
6.656 
6.781 
6.873 


165 
204 
237 
266 
287 

803 
811 
813 
310 
301 

291 
275 
255 
235 
211 


186 

158 

125 

92 

56 


6.929 
6.946  — 
6.925   ^^ 


DaoUna- 

tiOD. 


+12  15 


tt 


22.68 
22.22 
21.76 
21.32 
20.89 

20.48 
20.11 
19.78 
19.51 
19.32 

19.23 
19.27 
19.45 
19.79 
20.29 

20.96 
21.79 
22.76 
23.85 
25.03 

26.27 
27.51 
28.73 
29.87 
30.92 

31.82 
32.66 
33.12 
33.50 
33.68 

33.71 
33.59 
33.34 
33.00 
32.58 

32.13 
31.66 
31.17 


46 
46 
44 
43 
41 

37 
33 
27 
19 
_9 

4 

18 
34 
50 
67 

83 

97 

109 

118 

124 

124 
122 
114 
105 
90 

74 
56 
38 
18 
_8 

12 
25 
34 
42 
45 

48 
48 


1.481 
1.024 


13.87 
+0.217 


6  BettcvU. 
Mag.  4.4 


Right 
Aiomrion. 


h       m 
3     57 


30 
36 
41 
44 
46 

46 
45 
43 
39 
34 

28 
21 
13 


8 

27.44 
27.14 
26.78 
26.37 
25.93 

25.47 
25.01 
24.66 
24.13 
23.74 

23.40 

23.12 

22.91 

22.78 

22.73  ~ 
3 

22.76 

22.87 

23.06 

23.33 

23.66 

24.05 
24.49 
24.96 
25.45 
25.96 

26.44 
26.92 
27.36 
27.76 
28.10 

28.38 

28.69 

28.72 

28.77  - 

28.73    * 
11 


11 

19 
27 
33 
89 

44 

47 
49 
50 
49 

48 
44 
40 
84 
28 

21 
13 


28.62 

28.43 
28.16 


19 
27 


Dedint- 
tkm. 


-61  37 


// 


77.27 
79.56 
81.34 
82.60 
83.30 

83.44 
83.01 
82.03 
80.54 
78.57 

76.18 
73.43 
70.37 
67.08 
63.61 

60.06 
56.52 
53.06 
49.79 
46.79 


229 

178 

12S 

70 

14 


43 

98 

149 

197 

339 


275 
806 
329 
347 
355 


354 

346 
327 
300 
266 


44.18222 

41.91  ,^ 

173 

40.18 ... 
ii< 

39.01  ^ 

38.43  — 
6 


38.49 
39.18 
40.49 
42.36 
44.75 

47.56 
50.70 
64.05 
67.47 
60.86 

64.09 
67.04 
69.62 


09 
Ul 
187 
239 
381 

314 
335 
343 
839 
82S 

395 


24.627 
2.105 


72.59 
-1.852 


+0.08 
+0.2 


-0.03 
+0.9 


+0.06 
+0.2 


+0.01 
+0.9 


+0.07 
+0.2 


-0.01 
+0.9 


+0.02 
+0.2 


+0.06 
+0.9 


APPARENT  PLACES  OF  STAE8,  1916. 


351 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WobMcton 
Man  Tune. 


Jan.  0.4 
10.4 
20.3 
30.3 

Feb.    9.3 

19.3 
29.2 
Mar.  10.2 
20.2 
30.1 

Apr.  9.1 
19.1 
29.1 

May  9.0 
19.0 

29.0 

Jane   8.0 

17.9 

27.9 

July    7.9 

17.8 
27.8 
Aug.  6.8 
16.8 
26.7 

Sept.  6.7 
15.7 
26.7 

Oct.  6.6 
16.6 

26.6 

Nov.    4.5 

14.5 

24.6 

Dec.    4.6 

14.4 
24.4 
34.4 


Mean  Place 
Sec  d,  Tan  d 


D^a,D«a 


vTanrl. 
Mag.  3.9 


Bight 
Aacwnrion. 


h       m 
3     58 


8 

43.087 
43.047 
42.970 
42.865 
42.731 

42.581 
42.422 
42.264 
42.116 
41.989 

41.889 
41.826 


40 

77 

105 

134 

150 

150 
158 
148 
127 
100 

63 


22 
41.804  — 

41.827  ^ 
41.896  ^ 

114 

42.009 


42.165 
42.360 
42.688 
42.846 

43.123 
43.417 
43.721 
44.025 
44.328 

44.624 
44.909 
46.178 
46.429 
46.660 

46.867 
46.049 
46.202 
46.324 
46.414 


150 
105 
228 
257 
278 

204 
804 
304 
803 
296 

285 
260 
251 
231 
207 


182 

153 

122 

90 

53 


46.467 
46.483  — 
46.462  ^^ 


DeoUn^ 
tUm. 


+  6  45 


// 


32.70 
31.95 
31.27 
30.66 
30.13 

29.70 
29.36 
29.15 


75 

66 
61 
53 
43 

34 
21 


29.05  — 

29.08    * 
20 

29.28 

29.63 

30.15 

30.86 

31.73 

32.77 
33.96 
35.27 
36.67 
38.11 

39.57 
40.99 
42.32 
43.51 
44.56 

46.38 
46.98 
46.36 


35 
52 
71 
87 
104 

119 
131 
140 
144 
146 

142 
133 
110 
104 
83 

60 
37 


46.47  — 

46.36   ^* 
33 


46.03 
45.54 
44.90 
44.14 
43.32 

42.48 
41.64 
40.84 


49 
64 
76 
82 
84 

84 
80 


41.191 
1.006 


26.40 
+0.101 


+0.06 
+0.2 


0.00 
+0.9 


ATaurl. 
Mag.  4.5 


Right 
Aaccamion. 


h 
3 


m 
59 


a 
46.609 
45.570 
45.492 
45.381 
46.242 

45.084 
44.915 
44.748 
44.592 
44.459 

44.367 
44.293 
44.274 
44.302 
44.381 

44.508 
44.679 
44.892 
45.141 
46.421 

45.723 
46.040 
46.366 
46.697 
47.024 

47.344 
47.662 
47.944 
48.218 
48.469 

48.698 
48.898 
49.070 
49.209 
49.312 


39 

78 

111 

139 

158 

160 
167 
156 
138 
102 

64 
19 

28 

79 

127 

171 
213 
249 
280 
302 

317 
326 
331 
327 
320 


308 
202 
274 
251 
220 

200 
172 
139 
108 
65 


49.377  ^ 
49.401  — 
49.383   " 


DacUna- 
tion. 


+21  61 


// 


22.84 
22.78 
22.68 
22.51 
22.24 

21.91 
21.51 
21.06 
20.64 
20.08 


6 

10 
17 
27 
33 

40 
46 
51 
51 
49 


42 

34 

21 

9 


19.64 

19.12 

18.78 

18.67 

18.48  — 
9 

18.67 

18.83 

19.26 

19.82 

20.66 


26 

42 
57 
73 
84 


21.39 

22.32 
23.31 
24.32 
25.33 

26.29 
27.17 
27.98 
28.68 
29.28 

29.79 
30.20 
30.62 
30.74 
30.98 

31.06 
31.11  — 
31.10     * 


93 

99 

101 

101 

96 

88 
81 
70 
60 
51 

41 
32 
22 
19 
13 


43.596 
1.077 


11.97 
+0.401 


+0.07 
+0.2 


-0.01 
+0.9 


c  Penei. 
Mag.  4.0 


Right 
Aaoension. 


h     m 
4     2 

8 

36.050 


35.980 
35.866 
35.685 
35.477 

35.243 
34.998 
34.756 
34.628 
34.333 


70 
124 

in 
208 
234 


245 
243 
227 
195 
152 

34.181 

34.082 

34.043  — 

34.069  ^ 

34.161  ^ 
156 


34.317 
34.534 
34.807 
36.129 
36.490 

35.884 
36.301 
36.731 
37.167 
37.602 

38.029 
38.441 
38.836 
39.207 
39.549 

39.857 
40.129 
40.357 
40.540 

40.672 


217 
273 
322 
361 
394 

417 
430 
436 
435 
427 

412 
395 
371 
342 
808 

272 
228 
183 
132 
75 


40.747  j^ 
40.766  — 
40.728   ^ 


Deriina- 
tion. 


+47  29 


// 


37.25 
38.44 
39.38 
40.01 
40.31  i? 


119 
94 
63 


40.28 
39.89 
39.18 
38.18 
36.93 

35.49 
33.93 
32.31 
30.71 
29.18 

27.78 
26.68 
26.58 
24.84 
24.36 

24.17 
24.23 
24.57 
26.16 
26.97 

26.98 
28.19 
29.65 
31.04 
32.66 

34.36 
36.09 
37.87 
39.64 
41.36 

42.99 
44.49 
45.81 


89 

71 

100 

125 

144 

156 
162 
160 
153 
140 

120 

100 

74 

48 

19 

6 

34 

58 

82 

101 

121 
136 
149 
162 
169 

174 
178 
177 
172 
163 

150 
132 


33.497 
1.480 


21.69 
+1.091 


+0.09 
+0.2. 


-0.04 
+0.9 


2>Tanrl. 
Mag.  6.6 


Right 
AaceniBion. 


h     m 
4     6 


8 

44.826 
44.789 
44.712 
44.598 
44.456 

44.291 
44.116 
43.940 
43.775 
43.632 


37 

77 

114 

142 

166 


176 

175 

166 

143 

110 

43.522   ^ 
70 

43.462 
43.427  — 
43.451  ^ 
43.626  ^* 

124 


43.649 
43.821 
44.036 
44.288 
44.672 

44.880 
45.205 
45.540 
46.879 
46.217 

46.549 
46.868 
47.175 
47.462 
47.727 

47.969 
48.184 
48.368 
48.518 
48.632 

48.705 
48.735 
48.723 


172 
215 
252 
284 
308 

325 
335 
339 
338 
332 


319 
307 
287 
265 
242 


215 
184 
150 
114 
73 

30 
12 


Dedini)- 
tion. 


+26  15 


// 


21 
9 


57.06 
67.26 
67.36-!: 
67.33    2 
57.19  *^ 


66.92 
66.64 
66.04 
66.46 
64.82 

64.17 
63.54 
52.97 
62.49 
62.14 


27 

38 
50 
58 
64 
65 

63 
57 
48 
35 
19 


61.95  3 
61.92— 
62.08  ^^ 


62.40 
52.89 

63.61 
54.26 
65.10 
56.01 
56.94 

57.88 
58.80 
69.66 
60.48 
61.23 

61.91 
62.62 
63.09 
63.58 
64.02 

64.39 
64.71 
64.94 


82 

40 
62 

75 
84 
01 
03 
94 

92 
86 
82 
75 
68 

61 
57 
49 
44 
37 

32 
23 


42.728 
1.115 


46.63 
+0.494 


+0.07 
+0.2 


-0.02 
+0.9 


352 


APPARENT  PLACES  OF  8TAES,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wadkineton 
Mean  Tune. 


Jan.  0.4 
10.4 
20.3 
30.3 

Feb.    9.3 

19.3 
29.2 
Mar.  10.2 
20.2 
30.2 

Apr.  9.1 
19.1 
29.1 

May  9.0 
19.0 

29.0 

June    8.0 

17.9 

27.9 

July    7.9 

17.9 
27.8 
Aug.  6.8 
16.8 
26.7 

Sept.  5.7 
15.7 
25.7 

Oct.  5.6 
15.6 

25.6 

Nov.    4.6 

14.5 

24.5 

Dec.    4.5 

14.4 
24.4 
34.4 


Mean  Place 
Sec  d,  Tan  d 


D^a,  Dm  a 
D*^,  D-^ 


o>  Eiidani. 
Mag.  4.1 


Right 
AloeDsion. 


h 
4 

8 

47.763 
47.718 
47.637 
47.525 
47.388 


m 

7 


47.233 
47.066 
46.900 
46.742 
46.602 

46.490 
46.412 
46.373 
46.378 
46.428 

46.521 
46.658 
46.836 
47.048 
47.289 

47.554 
47.836 
48.129 
48.428 
48.726 

49.018 
49.301 
49.570 
49.820 
50.051 

50.257 
50.439 
60.592 
50.712 
60.799 


46 

81 

112 
137 
155 

167 
166 
158 
140 
112 

78 
30 

5 
60 
98 

137 
178 
212 
241 
266 

282 
293 
299 

298 
292 

283 
269 
260 
231 
206 


182 

158 

120 

87 

62 


50.851 
50.864  — 
50.840  ^* 


Deellna- 
tion. 


-72 


// 


76.33 
77.63 
78.76 
79.69 
80.41 


180 

113 

93 

72 

60 


26 
8 


80.91 
81.17 
81.20  — 
80.97 
80.52 


46 
70 


79.82 
78.89 
77.72 
76.35 
74.78 

73.06 
71.21 
69.27 
67.31 
65.36 

63.49 
61.75 
60.22 
58.92 
57.90 

57.21 
56.86 
56.86 
57.22 
57.90 

58.87 
60.09 
61.49 
63.01 
64.59 

66.17 
67.69 
69.10 


93 
117 
137 
167 
172 

186 
194 
196 
196 
187 

174 
163 
130 
102 
69 

35 
0 
36 
68 
97 

122 

140 
152 
158 
158 


152 
141 


45.861 
1.008 


80.77 
-0.124 


+0.06 
+0.2 


0.00 
+0.9 


/ITauxl. 
Mag.  4.3 


Right 
AjoBMlon. 


h   m 
4  10 


8 

60.246 
60.215 
60.146 
60.045 
59.915 

59.765 
59.604 
59.443 
59.291 
59.157 

59.060 
58.978 
58.946 
58.960 
59.018 

59.123 
59.271 
59.459 
59.681 
59.933 

60.208 
60.499 
00.800 
61.107 
61.413 

61.713 
62.004 
62.282 
62.544 
62.786 

63.007 
63.203 
63.370 
63.507 
63.610 

63.678 
63.708 
63.698 


31 
09 

101 
130 
160 

161 
161 
152 
134 
107 

72 
32 

14 

58 
105 

148 
188 
222 
262 
276 

291 
301 
307 
306 
300 

291 
278 
262 
242 
221 

196 
167 
137 
108 
68 

30 
10 


DeoUna- 
tian. 


+  8  40 


// 


65.93 
65.30 
64.70 
64.16 
63.68 

63.27 
62.93 
62.67 
62.50 


63 
60 
64 
48 
41 

84 
20 
17 
6 


62.44  — 

6 

62.50 
62.70 
63.05 
63.56 
64.24 


65.08 
66.06 
67.17 
68.38 
69.64 

70.95 
72.23 
73.45 
74.58 
75.57 

76.37 
76.99 
77.38 
77.57 
77.54 

77.33 
76.96 
76.44 
75.82 
75.15 

74.45 
73.74 
73.06 


20 
35 
61 
68 
84 

98 
111 
121 
126 
131 

128 

122 

113 

99 

80 

62 
39 
19 

3 
21 

38 
61 
62 
67 
70 

71 
68 


58.288 
1.012 


58.24 
+0.153 


+0.06 
+0.2 


0.00 
+0.9 


ot  Hoxologll. 

Mag.  3.8 


Right 

A80Wi8lOll. 


h   m 
4  11 


8 

15.262 
15.131 
14.958 
14.748 
14.509 

14.250 
13.981 
13.713 
13.458 
13.225 

13.026 
12.867 
12.755 
12.695 


12.691  — 
63 


181 
178 
210 
239 
259 

269 
268 
255 
233 
199 

169 

112 

00 


12.744 
12.851 
13.010 
13.219 
13.470 

13.757 
14.073 
14.411 
14.762 
15.117 

15.467 
15.808 
16.131 
16.429 
16.695 


107 
159 
209 
251 
287 


316 
338 
351 
855 
860 

841 
823 
298 
266 
233 


16.928 

17.264  ^ 
17.362 
17.409  — 

4 


17.405 
17.351 
17.249 


54 

102 


DeoUna- 
tton. 


-42  29 


n 

66.46 
68.79 
70.71 
72.18 
78.17 

73.66 
73.65 
78.14 
72.16 
70.74 

68.89 
66.66 
64.11 
61.30 
58.27 

55.11 
51.89 
48.69 
45.58 
42.64 

40.00 
37.67 
35.78 
34.38 
33.49 

33.18 
33.46 
34.30 
35.71 
37.62 

39.96 
42.67 
45.61 
48.71 
51.83 

54.85 
57.69 
60.25 


288 

192 

147 

99 

49 

1 

61 

96 

142 

186 

223 
255 
281 
303 
316 

322 
320 
311 
294 
264 

233 

189 

140 

89 

31 

27 

86 

141 

191 

234 

271 
294 
310 
312 
302 


284 
266 


13.084 
1.356 


64.63 
-0.916 


+0.04 
+0.2 


+0.03 
+0.9 


arBetUmlL 
Mag.  3.4 


Right 
Aaonsloii. 


h      m 
4     13 


8 

23.23 
22.94 
22.58 
22.17 
21.72 

21.24 
20.75 
20.26 
19.80 
19.37 

18.99 
18.67 
18.42 
18.26 
18.17 

18.16 
18.24 
18.40 
18.65 
18.96 

19.33 
19.76 
20.23 
20.72 
21.24 

21.75 
22.25 
22.72 
23.15 
23.58 

23.84 
24.08 
24.24 
24.32 
24.32 

24.23 
24.05 
23.80 


39 

86 
41 
45 

48 

49 
49 
46 
43 
88 

82 

25 

16 

9 

1 

8 
16 
25 
31 
87 

43 

47 
49 
62 
61 

50 
47 
43 
88 
31 

24 

16 

8 

0 

9 

18 
35 


DmUba- 
tioo. 


-62  40 


// 


65.95 
68.41 
70.41 
71.90 
72.82 

73.18 
72.98 
72.22 
70.94 
69.18 

66.95 
64.35 
61.41 
58.21 
54.82 

51.31 
47.78 
44.31 
40.98 
37.90 

35.12 
32.77 
30.91 
29.57 
28.83 

28.72 
29.25 
30.40 
32.13 
34.42 

37.16 
40.26 
43.60 
47.06 
50.52 

53.86 
56.95 
59.70 


24< 
200 

149 
92 
36 


76 
IS 
178 
2S 

900 
294 
8» 
339 
351 

SS3 

347 
333 

308 
278 


235 

186 

134 

74 

11 

53 
115 
173 
229 
274 

310 
334 
346 
34« 

334 

309 

275 


20.306       62.04 
2.179      -1.986 


+0.02 
+0.2 


+0.06 
+0.9 


APPARENT  PLACES  OF  STARS,  1916. 


353 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mtilnttai 


Jan.  0.4 
10.4 
20.3 
30.3 

Feb.   9.3 


Mir. 


Apr. 


% 


19.3 
29.2 
10.2 
20.2 
30.2 

9.1 
19.1 
29.1 

9.0 
19.0 


29.0 

June  8.0 

17.9 

27.9 

h\y    7.9 

17.9 
27.8 
Aug.  6.8 
16.8 
26.7 

Sept.  5.7 
15.7 
25.7 

Oct.  5.6 
15.6 

25.6 

Nov.  4.6 

14.5 

24.5 

4.5 

14.4 
24.4 
34.4 


Dec. 


Mean  Place 
See  ^,  Tan  a 


IV«,Dba 


Mag.  3.9 


Right 


h      m 
4     15 


■ 
2.684 

2.659 
2.593 
2.494 
2.365 

2.214 
2.052 
1.887 
1.730 
1.592 


25 
66 
W 

120 
151 


162 
165 
157 
138 
110 


1.482  ^^ 
1.408  33 
1.375  — 
1.387  " 
1.446  *• 

100 

1.552 

151 
101 
228 
250 
280 

301 
310 
315 
316 
310 


1.703 
1.894 
2.122 
2.381 

2.661 
2.962 
3.272 
3.587 
3.903 

4.213 
4.514 
4.802 
6.075 
6.327 

6.559 
5.766 
5.944 
6.092 
6.205 


301 
2S8 
273 
352 
332 

207 
178 
148 
113 
76 


6-281  ,« 

36 
6.317  — 

6.314    * 


DecUna- 
tioQ. 


+15  25 


// 


41.47 
41.14 
40.81 
40.48 
40.14 

39.79 
39.45 
39.11 
38.80 
38.53 

38.33 
38.22 
38.21  — 
38.34   " 

28 
42 


33 
33 
33 
34 
35 

34 
34 
31 
27 
30 

11 


38.62 

39.04 
39.61 
40.33 
41.17 
42.10 

43.11 
44.16 
45.21 
46.21 
47.15 

47.98 
48.67 
49.22 
49.63 
49.86 

49.97 
49.95 
49,82 
49.59 
49.32 

49.01 
48.68 
48.34 


57 
72 
84 
03 
101 

105 

105 

100 

04 

83 

00 
55 
41 
23 
11 

2 
13 
23 
27 
31 

33 
34 


0.665 
1.038 


32.48 
+0.276 


+0.07 
+0.2 


-0.01 
+0.9 


dTaml. 
Mag.  3.9 


Right 
A  ■Pension. 


h 
4 


m 
18 


■ 
7.351 

7.327 
7.263 
7.164 
7.034 

6.882 
6.717 
6.551 
6.391 
6.250 

6.137 
6.060 
6.025 
6.036 
6.093 

G.198 
6.348 
6.538 
6.766 


24 
64 

00 
130 
152 

165 
166 
160 
141 
113 

77 
35 

11 

57 

105 

150 
100 
228 


7.025  ^ 
282 


7.307 
7.609 
7.92  L 
8.239 
8.557 

8.871 
9.176 
9.469 
9.746 
10.004 

10.242 
10.454 
10.639 
10.792 
10.910 

10.991 
11.031 
1 1 .031 


302 
312 
318 
318 
314 


305 
203 
277 
258 
238 


212 
185 
153 

lis 

81 


40 
0 


DecUnA- 
tion. 


+17  20 


// 


56.41 
56.17 
55.92 
55.65 
55.34 

55.04 
54.70 
54.35 
51.01 
53.68 

53.41 
53.21 


24 
25 
27 
31 

ao 

34 
35 
34 
33 
27 

20 


11 

53.10  — 
53.12    ^ 


53.27 

53.58 
54.03 
54.62 
55.35 
56.19 

67.10 
58.06 
59.04 
60.00 
60.90 

61.72 
62.42 
63.00 
63.45 
63.75 

63.92 


63.99-- 
63.96    ^ 


15 
31 

45 
50 
73 
84 
01 

06 
08 
06 
00 
82 

70 
58 
45 
30 
17 


63.86 
63.70 

63.51 
63.29 
63.04 


10 
16 
10 

22 
25 


5.298 
1.048 


47.12 
+0.312 


+0.07 
+0.2 


-0.01 
+0.9 


t^Srldanl. 
Mag.  4.1 


RijOit 
AaoeDskm. 


h 
4 


m 
20 


■ 
54.962 
54.873 
54.742 
54.575 
54.378 

54.161 
53.931 
53.701 
53.479 
53.276 


80 

131 
167 
107 
317 


230 
230 
222 
203 
174 


53.102  ^3^ 
52.964  ^ 
52.868  ^g 

52.820  — 

52.821  * 

54 

52.875 

103 
151 
104 
234 
265 


52.978 
53.129 
53.323 
53.557 

53.822 
54.114 
54.424 
54.746 
55.073 

55.399 
55.715 
56.018 
66.301 
56.558 


202 
310 
322 
327 
326 


316 
303 
283 
257 
228 


56.786 
56.980 
57.137 
57.253 
57.326 

57.353 
57.334 
57.268 


104 

157 

116 

73 

27 

10 
66 


Declina- 
tion. 


-34  12 


// 


41.33 
43.57 
45.46 
46.96 
48.04 


224 

180 

150 

108 

62 


48.66  ^, 
48.82  — 
48.52  ^ 
47.80  " 
46.64  "* 

154 


45.10 
43.19 
40.98 
38.47 
36.74 

32.86 
29.89 
26.90 
23.96 


101 
221 
251 
273 

288 


207 
200 
204 


21.1-^ 

258 


18.59 
16.30 
14.38 
12.89 
11.90 

11.42 
11.49 
12.09 
13.23 
14.86 

16.92 
19.33 
22.00 
24.83 
27.71 

30.54 
33.23 
35.67 


220 

102 

140 

00 

48 


GO 
114 
163 
206 

241 
267 
283 

288 
283 

260 
244 


52.886 
1.209 


41.02 
-0.680 


+0.04 
+0.2 


+0.02 


(^Menace. 
Mag.  5.6 


Right 


h 
4 

■ 
43.77 
42.76 
41.57 
40.26 
38.85 

37.37 
36.87 
34.39 
32.96 
31.62 

30.41 
29.33 
28.43 
27.73 
27.23 

26.96 


m 
23 


27.46 
28.04 

28.83 
29.77 
30.85 
32.04 
33.29 

34.56 
35.82 
37.01 
38.10 
39.05 

39.81 
40.37 
40.69 
40.76 
40.58 

40.15 
39.48 
38.59 


101 
110 
131 

141 
148 

150 
148 
143 
134 
121 

108 
00 
70 
50 
27 

6 


26.90  — 
27.07    " 


38 
50 
70 

04 
108 
110 
125 
127 

126 

110 

100 

05 

76 

56 

32 

7 

18 
43 

67 
80 


Declina- 
tion. 


-80  24 


// 


46.10 
48.54 
60.49 
51.93 
52.81 

53.16 
52.93 
52.16 
50.86 
49.11 

46.89 
44.33 
41.44 
38.30 
34.99 

31.57 
28.13 


244 

106 

144 

88 

35 

23 

77 

130 

175 

222 

256 
280 
314 
331 
342 

344 


24.74  ^« 


21.51 
18.54 

15.85 
13.60 
11.81 
10.54 
9.86 

9.79 
10.37 
11.57 
13.34 
15.61 

18.38 
21.46 
24.79 
28.23 
31.65 

34.98 
38.04 
40.74 


323 
207 
260 


225 

170 

127 

60 

6 

58 
120 
177 
227 
277 

308 
333 
344 
342 
333 

306 
270 


37.125 

6.002 


42.07 
-6.918 


-0.08 


+0.16 


79790^—1916 23 
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Waahineton 
Mean  Tune. 


Jan.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 

19.3 
29.2 
Mar.  10.2 
20.2 
30.2 


Apr. 


May 


9.1 
19.1 
29.1 

9.1 
19.0 


29.0 

June    8.0 

17.9 

27.9 

July     7.9 

17.9 
27.8 
Aug.  6.8 
16.8 
26.8 

Sept.  6.7 
15.7 
25.7 

Oct.  5.6 
15.6 

25.6 

Nov.    4.6 

14.5 

24.5 

Dec.    4.5 

14.5 
24.4 
34.4 


Mean  Place 
Sec  d,  Tan  d 


^Tauxl. 
Mag.  3.6 


Right 
ABoeooion. 


h      m 
4     23 


44.677 
44.658 
44.597 
44.501 
44.372 

44.220 
44.053 
43.883 
43.721 
43.576 

43.459 
43.377 
43.337 
43.343 
43.396 

43.497 
43.643 
43.831 
44.057 
44.314 

44.595 
44.897 
45.210 
45.530 
45.851 

46.169 
46.479 
46.776 
47.059 
47.324 

47.569 
47.789 
47.982 
48.142 
48.267 

48.355 
48.402 
48.406 


10 
61 

96 
129 
152 

167 
170 
162 
145 
117 

S2 
40 

6 

53 

101 

146 
188 
226 
257 
281 

302 
313 
320 
321 
318 

310 
297 
283 
265 
245 

220 
193 
160 
125 

88 

47 
4 


Deoiina- 
tlon. 


+18  59 


// 


51.71 
51.56 
51.38 
51.18 
50.93 

50.65 
50.33 
49.98 
49.62 
49.27 

48.93 
48.67 
48.48 


15 
18 
20 
26 

28 

32 
35 
36 
35 
34 

26 
19 

8 


48.40— 

48.44    * 
19 

48.63 

48.97 

49.44 

50.05 

50.77 

51.59 
52.46 
53.36 
54.25 
55.11 

65.90 
56.58 
57.16 
57.62 
57.97 

58.19 

58.32 

58.36—* 

58.33    ^ 
7 

10 


34 
47 
61 
72 
82 

87 
90 
89 
86 
79 

68 
58 
46 
35 
22 

13 


58.26 

58.16 
58.02 
57.87 


14 
15 


42.585 
1.058 


42.29 
+0.344 


mPeriel. 
Mag.  6.1 


Right 
Aaoenakm. 


h      m 

4     27 


a 
32.613 
32.579 
32.493 
32.358 
32.183 

31.977 
31.755 
31.528 
31.311 
31.117 

30.958 
30.844 
30.784 


30.782  — 

30.840   ^ 
116 


34 

86 

135 

175 

206 

222 
227 
217 
194 
159 

114 
60 


30.956 
31.131 
31.359 
31.635 
31.951 

32.300 
32.675 
33.067 
33.470 
33.875 

34.278 
34.673 
35.055 
35.418 
35.760 

36.076 
36.359 
36.607 
36.813 
36.974 


175 
228 
276 
316 
349 


375 
392 
403 
405 
403 


395 
382 
363 
342 
316 


283 
248 
206 
161 
109 


37.083    ^ 

37.137  — 
37.135     ^ 


DacUna- 
tion. 


+42  53 


// 


21.50 
22.57 
23.46 
24.11 
24.51 

24.61 
24.44 
23.98 
23.25 
22.29 

21.17 
19.89 
18.55 
17.21 
15.92 

14.71 
13.64 
12.74 
12.04 
11.55 

11.30     ^ 
11.26  — 

17 

11.43 


107 
89 
65 
40 
10 

17 
46 
73 
96 
112 

128 
134 
134 
129 
121 

107 
90 
70 
49 
25 


11.82 

12.37 

13.11 
13.98 
14.96 
16.08 
17.28 

18.55 
19.90 
21.28 
22.68 
24.07 

25.42 
26.69 

27.82 


39 
55 
74 

87 

98 

112 

120 

127 

135 
138 
140 
139 
135 

127 
113 


30.041 

1.365 


8.12 
+0.929 


aTauxl. 

{AUebaran.) 

Mag.  1.1 


Right 
AaoCTiaion. 


h      m 
4     31 


a 
8.012 
7.999 
7.944 
7.853 
7.728 

7.580 
7.415 
7.246 
7.084 
6.937 

6.816 
6.730 
6.683 
6.681 
6.725 

6.817 
6.953 
7.132 
7.347 
7.595 

7.867 
8.159 
8.466 
8.779 
9.095 

9.408 

9.714 

10.011 

10.293 

10.559 

10.805 
11.027 
11.223 
11.388 
11.519 

11.612 
11.664 
11.674 


13 

55 

91 

125 

148 

165 
169 
162 
147 
121 

86 

47 

2 

44 

92 

136 
179 
215 
248 
272 

292 

307 
313 
316 
313 

306 
297 
282 
266 

246 

222 
196 
166 
131 
93 

52 
10 


Daolina- 
tion. 


+16  20 


// 


37.57 
37.28 
37.00 
36.71 
36.41 

36.11 
35.80 
35.49 
35.19 
34.92 

34.70 
34.55 
34.49 
34.64 
34.73 

35.05 
35.51 
36.10 
36.82 
37.63 

38.51 
39.43 
40.35 
41.25 
42.08 

42.80 
43.42 
43.89 
44.23 
44.42 

44.48 
44.42 
44.27 
44.04 
43.78 

43.48 
43.18 
42.87 


29 
28 
29 

30 
30 

81 
81 
30 
27 
22 

15 
6 

5 

19 
82 

46 
59 
72 
81 
88 

92 

92 
90 
83 
72 

62 
47 
34 
19 
6 

6 
15 
23 
26 
80 

30 
31 


5.918 

1.042 


28.92 
+0.293 


KXzldaiiL 
Mag.  4.1 


Right 
Aaoenakm. 


h      m 
4     32 


a 
9.217 
9.194 
9.131 
9.035 
8.907 

8.757 
8.592 
8.423 
8.260 
8.111 

7.987 
7.893 
7.837 


23 

63 

96 

128 

150 

165 
160 
163 
149 
134 

94 
56 


13 

7.824  — 

7.864   ^ 
75 

7.929 

118 
158 
194 
336 
252 

270 
285 
294 
206 
295 


8.047 

8.205 
8.399 
8.625 

8.877 
9.147 
9.432 
9.726 
10.021 

10.316 
10.605 
10.883 
11.147 
11.395 

11.623 
11.827 
12.005 
12.153 
12.267 


289 
278 
264 
248 
228 

204 
178 
148 
114 

77 


12.344 
12.382  — 
12.381  ^ 


Dedlna- 

tiOQ. 


-3  31 


// 


18.91 
20.16 
21.25 
22.19 
22.93 


125 

10» 

M 

74 

5& 


23.48  ^ 
23.84  „ 
23.98- 
23.92    * 


23.63 

23.14 
22.43 
21.53 
20.41 
19.12 

17.66 
16.07 
14.38 
12.64 
10.89 

9.19 
7.60 
6.15 
4.91 
3.91 


29 
19 

71 

90 

112 

129 

146 

159 
1«9 
174 
175 
170 

159 

la 

124 

100 

70 


3.21^ 
2.81  g 
2.76- 
3.01  * 
3.58'' 

S5 


4.43 
6.61 
6.78 
8.18 
9.66 

11.12 
12.66 
13.90 


lOS 
127 
140 
147 
147 


144 
1S4 


7.236 
1.002 


23.92 
-0.062 


D^O)  Dm  a 
D^  d,  D..  d 


-fO.07 
+0.2 


-0.01 
+0.9 


+0.08 
+0.2 


-0.02 
+0.9 


+0.07 
+0.2 


-0.01 
+0.9 


+0.06 
+0.1 


0.00 
+0.9 
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356  APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaahlngtoD 
MetnTime. 


Jao.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 

19.3 
29.3 
Mar.  10.2 
20.2 
30.2 

Apr.  9.1 
19.1 
29.1 

May    9.1 

19.0 

29.0 

June    8.0 

18.0 

27.9 

July     7.9 

17.9 
27.8 
Aug.  6.8 
16.8 
26.8 

Sept.  5.7 
15.7 
25.7 

Oct.  5.7 
15.6 

25.6 

Nov.    4.6 

14.5 

24.5 

Dec.    4.5 

14.5 
24.4 
34.4 


Mean  Place 
Sec  d,  Tan  d 


D^a,  Dm  a 


aCoeli. 

Mag.  4.6 


Right 
ABOODflion. 


4 


m 
37 


■ 
53.428 

53.326 
53.175 
52.982 
62.754 

52.500 
62.230 
51.967 
61.691 
61.443 

61.222 
51.038 
60.898 
60.808 
60.772 

60.791 
50.865 
60.992 
61.168 
61.389 

51.660 
51.944 
62.263 
62.600 
52.948 

53.298 
53.643 
53.976 
54.291 
54.680 

54.838 
65.058 
65.236 
56.367 
55.450 

55.481 
56.459 
55.383 


102 
151 
193 
328 
254 

270 
273 
266 
248 
221 

184 

140 

90 

30 

19 

74 
127 
176 
221 
261 

294 
319 
337 
348 
350 

345 
333 
315 
280 
258 

220 

178 

131 

83 

31 

22 
76 


DacUna- 
tion. 


-42  0 


// 


86.97 
89.63 
91.71 
93.47 
94.76 

95.67 
95.88 
95.69 
95.02 
93.89 

92.32 
90.35 
88.03 
85.41 
82.53 

79.48 
76.32 
73.14 
70.02 
67.03 

64.26 
61.81 
69.74 
68.13 
67.03 

56.49 
56.53 
57.17 
58.39 
60.13 

62.35 
64.97 
67.89 
70.98 
74.17 

77.32 
80.34 
83.09 


356 
218 
176 
129 
81 

31 

19 

67 

113 

157 

197 
232 
362 
288 
305 

310 
318 
312 
299 

277 


245 
207 
161 
110 
54 


64 
122 
174 
222 


262 
292 
309 
319 
315 


302 
276 


51.195 
1.346 


86.21 
-0.901 


-1^.04 
+0.1 


-hO.02 
+0.9 


iCamelop. 
Mag.  5.4 


Right 
ABOODflion. 


h      m 
4     41 


■ 
3.342 
3.294 
3.173 
2.985 
2.743 

2.469 
2.147 
1.828 
1.519 
1.235 

0.996 
0.814 
0.697 
0.656 
0.691 

0.805 
0.995 
1.254 
1.580 
1.960 

2.388 
2.853 
3.346 
3.857 
4.379 

4.902 
5.419 
5.922 
6.405 
6.862 

7.285 
7.667 
8.001 
8.277 
8.492 

8.636 
8.708 
8.702 


48 
121 
188 
242 
284 


312 
819 
309 
284 
239 

182 

117 

41 

35 
114 


190 
259 
326 
880 
428 


465 
493 
511 
522 
523 


517 
503 
483 
457 
423 


382 
334 
276 
215 
144 


72 
6 


DacUna- 
tion. 


+66  36 


// 


47.96 
49.74 
51.28 
52.52 
63.40 

63.90 
63.98 
53.64 
62.90 
51.80 

50.39 
48.72 
46.88 
44.93 
42.95 

41.01 
39.16 
37.48 
35.99 
34.75 

33.76 
33.07 
32.67 
32.57 
32.76 

33.23 
33.97 
34.96 
36.20 
37.65 

39.30 
41.11 
43.06 
45.10 
47.19 

49.28 
51.30 
63.19 


179 

154 

124 

88 

50 

8 

34 

74 

110 

141 

167 
184 
195 
198 
194 

185 
168 
149 
124 
99 

09 
40 
10 

19 
47 

74 

99 

124 

145 

165 

181 
195 
204 
209 
309 

302 
189 


0.023 

1.818 


33.72 
+1.617 


+0.10 
+0.1 


-0.03 
+0.9 


/iEiidanl. 
Mag.  4.2 


Right 
Aaoenskm. 


h      m 
4     41 


■ 
20.098 
20.082 
20.026 
19.934 
19.811 

19.663 
19.499 
19.330 
19.164 
19.011 

18.882 
18.781 
18.719 


16 

56 

92 

123 

148 

164 
109 
166 
153 
129 

101 
62 


22 
18.697  — 

18.719  " 

66 

18.785 


18.895 
19.045 
19.231 
19.460 

19.695 
19.962 
20.243 
20.534 
20.829 

21.125 
21.415 
21.696 
21.966 
22.219 

22.453 
22.665 
22.851 
23.007 
23.129 

23.215 
23.263 
23.269 


110 
150 
186 
219 
245 


267 
281 
291 
295 
296 


290 
281 
270 
253 
234 


212 
186 
156 
122 
86 

48 
6 


Dtdina- 
tioo. 


-  3  24 


// 


22.89 
24.17 
26.29 
26.26 
27.02 

27.60 

27.98 

28.15  — 

28.11     ^ 
36 

46 


136 

113 

97 

76 

68 

36 


27.86 

27.39 
26.71 
26.84 
24.76 
23.50 

22.08 
20.53 
18.87 
17.16 
15.44 

13.78 

12.20 

10.76 

9.64 

8.66 

7.87 
7.46 
7.41 
7.68 
8.26 

9.11 
10.21 
11.50 
12.91 
14.40 

15.90 
17.37 

18.74 


68 

87 
108 
136 
142 

155 
166 
171 
173 
166 

158 

144 

133 

98 

69 

41 
5 

37 
58 
85 

110 
139 
141 
149 
150 

147 
137 


18.093 

1.002 


27.84 
-0.060 


+0.06 
+0.1 


0.00 
+0.9 


tH  Oiioiiis. 

Mag.  3.3 


Right 


h      m 
4     46 


■ 
18.788 
18.783 
18.739 
18.666 
18.639 

18.398 
18.240 
18.074 
17.912 
17.763 

17.636 
17.539 
17.480 


5 

44 

84 
116 
141 

158 
166 
162 
149 
137 

97 
59 


17 

17.463  — 

17.490  ^ 

71 

17.561 


17.677 
17.833 
18.025 
18.260 

18.503 
18.775 
19.062 
19.360 
19.661 

19.963 
20.260 
20.550 
20.829 
21.090 

21.337 
21.560 
21.769 
21.927 
22.065 

22.164 
22.225 
22.242 


116 
156 
192 
22S 
253 


D«eUiit> 
Uon. 


+  648 


tt 


273 
287 
298 
301 
303 

397 
390 
379 
361 
347 


323 
199 
168 
138 
99 

61 
17 


62.91 

62.10 
61.40 
60.77 
60.25 

59.81 
59.48 
59.25 
59.12 
59.12 

59.24 
59.51 
59.91 
60.45 
61.16 

62.00 
162.97 
64.05 
65.23 
66.44 

67.69 
68.89 
70.03 
71.05 
71.91 


81 
70 
63 
52 
44 

S3 
23 
13 
0 
12 

27 
40 
54 
71 

»4 

97 
lOS 
IIS 
121 
125 

120 
114 
102 


72.59  ^ 
73.07  g 
73.30- 
73iJ9^; 
73.08^ 


72.66 
(72.06 
71.32 
70.47 
69.57 

68.66 
67.76 
66.91 


60 
74 
85 
90 
91 

90 
85 


16.727 
1.007 


66.31 
+0030 


+0.06 
+0.1 


0.00 
+0.9 


APPARENT  PLACES  OF  STARS,  1916. 


357 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Hhiiutoo 
■a  TOM. 


Jan.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 


Mar. 


19.3 
29.3 
10.2 
20.2 
30.2 


Apr.  9.2 
19.1 
29.1 

May  9.1 
19.0 

29.0 

June   8.0 

18.0 

27.9 

Jttly    7.9 

17.9 
27.9 
Aug,  6.8 
16.8 
26.8 

Sept.  5.7 
15.7 
25.7 

Oct.  5.7 
15.6 

25.6 

^ov.   4.6 

14.5 

24.5 

^.    4.5 

14.5 
24.4 
34.4 


Ifean  Place 


D^9,  Dm  a 

Df^,  Dm  d 


9  Camelop. 
Mag.  4.4 


Right 
AtocDyilon. 


h       m 
4     45 


9 
17 
20 
36 
41 

44 

40 
44 

41 
36 

28 

18 


■ 

45.81 
45.72 
45.55 
45.26 
44.91 

44.50 
44.06 
43.60 
43.16 
42.75 

42.40 

42.12 

41.94 

41.85-^ 

41.86    * 
11 

41.97 

42.20 

42.51 

42.91 

43.39 

43.93 
44.53 
45.17 
45.85 
46.54 

47.22 
47.91 
48.58 
49.23 
49.84 

50.41 
50.92 
51.36 
51.72 
51.99 

52.17 


23 
31 
40 
48 
64 

60 
64 
68 
60 
68 

60 
67 
65 
61 
67 

61 
44 
86 

27 
18 

8 


52.25— 
52.22 


3 


Declina- 
tion. 


+66  12 


// 


20.67 
22.91 
24.88 
26.48 
27.67 


224 
197 
160 
119 


74 


28.41 

28.64- 
28.39 
27.66 
26.48 


23 

25 

73 

118 

157 


24.91 

23.02 
20.88 
18.59 
16.21 

13.83 

11.53 

9.38 

7.43 


180 
214 
229 
238 
238 


230 
215 
195 


107 
73 
38 


5.75  »«' 

141 

4.34 
3.27 
2.54 
2.16  3 
2.13  — 

33 


2.46 
3.14 
4.14 
5.47 
7.10 

8.98 
11.10 
13.41 
15.87 
18.41 

20.97 
23.46 
25.81 


6S 
100 
133 
1(}3 

188 

212 
2.11 
246 
254 
256 

249 
235 


41.488 

2.478 


5.88 
+2.268 


+0.12 
+0.1 


-0.05 
+0.9 


iTauri. 
Mag.  5.1 


Right      I    D«clina- 
Afloenaion.  .       tion. 


h 
4 


m 
46 


■ 
29.680 
29.678 
29.634 
29.550 
29.431 

29.285 
29.121 
28.948 
28.778 
28.624 


2 

44 

84 
119 
146 

164 
173 
170 
154 
130 


28.494    ^ 

28.396   ^ 

28.337    jg 

28.321  — 

28.352   ^^ 
79 


28.431 
28.555 
28.722 


124 
167 
205 


28.927 
29.165  ^ 

265 

29.430 

287 


29.717 
30.020 
30.333 
30.650 

30.968 
31.283 
31.590 
31.884 
32.164 

32.426 
32.665 
32.879 
33.064 
33.213 

33.323 
33.392 
33.418 


303 
313 
317 
318 


315 
307 
294 
280 
262 


230 
214 
185 
149 
110 


69 
26 


27.503 
1.056 


+18  41 


// 


60.83 
60.66 
60.48 
60.30 
60.10 

59.89 
59.63 
59.35 
59.06 
58.77 

58.50 
58.27 
58.10 


58.03  — 

58.06    ' 
16 


17 
18 
18 
20 
21 

26 
28 
29 
29 

27 

23 

17 


58.22 
58.50 
58.89 
59.41 
60.02 

60.72 
61.47 
62.22 
62.97 
63.67 

64.31 
64.84 
65.28 
65.60 
65.80 

65.89 
65.89 
65.81 
65.67 
65.51 

65.33 
66.14 
64.94 


28 
39 
52 
61 
70 

75 
75 
75 
70 
64 

53 
44 
32 
20 
9 

0 

8 

14 

16 

18 

19 

20 


52.33 
+0.338 


n^  Orionis. 
Mag.  3.9 


Right 
Asoenaion. 


h 
4 


m 
49 


B 

54.556 
54.552 
54.506 
54.422 
54.306 

54.164 
54.003 
53.834 
53.670 
53.516 


4 

46 

84 

116 

142 

161 
169 
164 
154 
131 


53.385  ^^ 
53.283  ^ 
53.218  24 
53.194  — 
53.213   " 

64 


53.277 
53.383 
53.531 
53.716 
53.931 

54.173 
54.439 
54.719 
55.010 


106 
148 
185 
215 
242 


266 
280 
291 


55.307  ^^ 
297 


55.60-1 
55.898 
56.184 
56.460 
56.721 

56.965 
57.188 
57.386 
57.554 
57.691 

57.791 
57.850 
57.869 


294 
286 
276 
261 
244 


223 
198 
168 
137 
100 


59 
19 


Declina- 
tion. 


+  2  18 


tt 


20.54 
19.51 
18.59 
17.80 
17.15 

16.64 
16.27 
16.06 


103 
92 
79 
65 
51 

87 
21 
6 


16.00  — 
16.09     ® 

27 


16.36 
16.78 
17.37 
18.15 
19.08 

20.16 
21.38 
22.70 
24.10 
25.52 

26.94 
28.30 
29.56 
30.65 
31.58 


42 
59 
78 
93 
lOK 

122 
132 
140 
142 
142 

136 

126 

109 

93 

67 


32.25    ^j 

32.66   ,^ 

15 

32.81  — 
32.68  " 
32.29   ^ 

64 

31 .65 

84 
100 
112 
120 
120 


30.81 
29.81 
28.69 
27.49 

26.29 
25.13 
24.03 


116 

no 


+0.07 
+0.1 


-0.01 
+0.9 


52.504 
l.OOl 


14.77 
+0.040 


+0.06 
+0.1 


0.00 
+\.0 


I  Auzlfie. 
Mag.  2.9 


Right 
Aicenolon. 


h 
4 


m 
51 


■ 
33.686  ^ 
33.690  — 
33.642  ** 
33.548  ^ 
33.414  "* 

167 


33.247 
33.060 
32.863 
32.670 
32.491 


187 
197 
103 
179 
152 


32.339  „^ 

115 

32.224   ,, 

72 

32.152  22 
32.130  — 
32.159   ^ 

83 

32.242 
32.375  ^^ 

182 
225 
263 
295 


32.557 
32.782 
33.045 

33.340 
33.659 
33.996 
34.347 
34.704 

35.061 
35.415 
35.761 
36.095 
36.414 

36.713 
36.989 
37.236 
37.446 
37.619 

37.748 
37.829 
37.860 


319 
337 
351 
357 
357 


354 
346 
334 
319 
299 


276 
247 
210 
173 
129 


81 
31 


Declina- 
tion. 


+33    2 


// 


13.44 
14.06 
14.58 
14.99 
15.24 

15.34 
15.26 
14.99 
14.56 
13.98 

13.28 
12.50 
11.68 
10.86 
10.08 

9.39 
8.80 
8.34 
8.03 
7.87 

7.85 
7.97 
822 
8.58 
9.02 

9.54 
10.10 
10.70 
11.32 
11.96 

12.62 
13.29 
13.97 
14.68 
15.39 

16.08 
16.75 
17.39 


62 

52 
41 
25 
10 

8 
27 
43 
68 
70 

78 
82 
82 
78 
60 

59 
46 
31 
16 
2 

12 
25 
36 
44 

52 

56 
60 
62 
64 
66 

67 
68 
71 
71 
60 

67 
64 


31.252 
1.193 


3.02 
+0.650 


+0.08 


a58 


APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahiii£toii 
Mean  Tune. 


Jan.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 

19.3 
29.3 
Mar.  10.2 
20.2 
30.2 

Apr.  9.2 
19.1 
29.1 

May  9.1 
19.0 

29.0 

June    8.0 

18.0 

27.9 

July    7.9 

17.9 
27.9 
Aug.  6.8 
16.8 
26.8 

Sept.  5.7 
15.7 
25.7 

Oct.  5.7 
15.6 

25.6 

Nov.    4.6 

14.6 

24.5 

Dec.    4.5 

14.5 
24.4 
34.4 


Mean  Place 
Sec  d,  Tan  d 


f  Aurlcae. 
Var.  3.0-4.5 


AB06inton. 


h      m 
4     55 


■ 
59.081 
59.081 
59.022 
58.909 
58.749 

58.552 
58.329 
58.096 
57.865 
57.652 


0 

60 
113 
160 
197 

223 
233 
231 
213 
184 


57.468  ^^3 

57.325   ^ 

57.233   3^ 

57.197  — 

57.219   ^ 
83 

57.302 

142 
197 
248 
292 
828 


57.444 
57.641 
57.889 
58.181 

58.509 
58.869 
59.250 
59.648 
60.054 

60.463 
60.870 
61.267 
61.654 
62.023 

62.369 
62.688 
62.974 
63.219 
63.418 

63.565 
63.656 
63.688 


360 
381 
308 
406 
409 

407 
397 
387 
360 
346 

319 
286 
245 
199 
147 


91 
32 


DacUna- 
tion. 


+43  42 


$1 


12.16 
13.35 
14.40 
16.27 
15.89 

16.25 


119 

105 

87 

62 

86 

8 


16.33  — 
16.11  " 
15.63  ^® 
14.87   ^* 

96 


13.91 
12.76 
11.50 
10.17 
8.83 

7.53 
6.33 
5.25 
4.32 
3.58 

3.02 
2.66 


115 

126 
133 
134 
130 


120 

108 

93 

74 

56 

36 


15 

2.51  — 
2.53     * 


2.75 

3.13 
3.66 
4.34 
5.15 
6.07 

7.10 

8.23 

9.45 

10.73 

12.05 

13.38 
14.70 
15.94 


22 
38 

53 
68 
81 
92 

103 

113 
122 
128 
132 
133 

132 
124 


56.319 

1.383 


0.60 
+0.956 


D^a,  Dm  a     l-h0.09  -0.02 

D^^^D^a    1+0,1  -hl.O 


fi  Camelop. 

Mag.  4.2 


Right 
AaoaDdon. 


h       m 
4     55 


■ 
60.09 
60.06 
59.94 
59.74 
59.48 

59.17 
58.82 
58.46 
58.10 
57.76 

57.48 
57.25 
57.09 
57.01 
57.01 

57.11 
57.28 
57.53 
57.86 
58.25 

58.70 
59.19 
59.72 
60.27 
60.85 

61.42 
62.00 
62.55 
63.10 
63.62 

64.10 
64.54 
64.94 
65.27 
65.52 

65.71 
65.80 
65.81 


3 
12 
20 

26 
31 

35 
36 
86 
34 
28 

23 

16 

8 

0 

10 

17 
25 
33 
39 
45 

49 
53 
55 
58 

67 

58 
55 
55 
52 
48 

44 

40 
33 
25 
19 

9 
1 


56.349 
2.020 


C  Auxig». 
Mag.  3.9 


Decline- 
tion. 


+60  19 


// 


28.95 
30.96 
32.76 
34.25 
35.38 


201 
180 
149 
113 
73 


36.11    ^ 

36.40  — 
36.24  ^* 
35.65  ^ 
34.65  '~ 

134 

33.31 


31.65 
29.76 
27.72 
25.60 

23.47 
21.41 
19.47 
17.70 
16.17 

14.90 
13.89 
13.19 
12.80 


166 
189 
204 
212 
213 


206 
194 
177 
153 
127 


101 
70 
39 

8 

12.72  — 

23 


12.95 
13.48 
14.30 
15.40 
16.75 

18.35 
20.15 
22.13 
24.26 
26.47 

28.72 
30.94 
33.04 


53 

82 
110 
135 
160 

180 
198 
213 
221 
225 

222 

210 


15.57 
+1.755 


+0.11 
+0.1 


-0.03 
+1.0 


Right 


h       m 
4     56 

8 

38.884     2 

38.886  — 

38.832   " 

38.725  ^^ 

38.677  ^^ 
186 


38.391 
38.179 
37.957 
37.738 
37.536 


212 
222 
219 
202 

175 


37.361  ^3^ 

37.226  ^ 

37.137   3^ 

37.102  — 

37.125   ^ 
82 


37.207 
37.343 
37.532 
37.770 
38.051 

38.368 
38.713 
39.079 
39.462 
39.854 

40.248 
40.639 
41.023 
41.393 
41.750 

42.083 
42.391 
42.666 
42.902 
43.096 

43.242 
43.333 
43.369 


136 
189 
238 
281 
317 

345 
366 
883 
392 
394 

891 
884 
370 
357 
333 

308 
275 
236 
194 
146 


91 
3d 


DacUna- 
tion. 


+40  57 


// 


107 
92 
74 
54 
80 


27.13 
28.20 
29.12 
29.86 
30.40 

30.70     ^ 
30.74  — 

30.53   " 

47 

09 

88 


30.06 
29.37 

28.49 
27.44 
26.31 
25.12 
23.93 

22.77 
21.71 
20.78 
20.01 
19.38 

18.96 
18.72 


106 
113 
119 
119 
116 

106 
93 
77 
63 
42 

24 

8 


18.64  — 
18.73     • 


18.99 

19.38 
19.89 
20.54 
21.30 
22.14 

23.06 
24.06 
25.12 
26.26 
27.43 

28.58 
29.73 
30.82 


26 
39 

51 
65 
76 
84 
92 

100 
106 
114 
117 
115 

115 
109 


36.212 
1.324 


15.99 
+0.868 


+0.08 
L+0.1 


-0.02 
+1.0 


tTauzi. 

Mag.  4.7 


Right 
AaoanaioD. 


h      m 
4     58 

6'674  ^^ 
6.685 — 
6.649  ^ 
6.572  ^ 
6.457  "* 

145 


6.312 
6.145 
5.969 
5.794 
5.633 


167 
176 
175 
161 
141 


107 

5.385  ^^ 
69 

5.316  ^ 
5.291  — 
5.312  ^^ 

70 

5.382 

115 
159 
199 
233 
263 


6.497 
5.656 
5.855 
6.088 

6.351 
6.637 
6.941 
7.256 
7.577 

7.901 
8.222 
8.537 
8.841 
9.133 

9.408 

9.662 

9.891 

10.089 

10.253 

10.378 
10.460 
10.496 


286 
804 
315 
321 
824 

821 
815 
804 
292 
275 


254 
229 
198 
164 
125 

82 
36 


4.422 

1.075 


Declii 

Uon 


+21 

23.55 
23.53 
23.50 
23.45 
23.37 

23.24 
23.06 
22.83 
22.53 
22.22 

21.89 
21.57 
21.28 
21.07 
20.93 

20.89 
20.96 
21.16 
21.46 
21.87 

22.36 
22.92 
23.52 
24.12 
24.70 

25.24 
25.72 
26.09 
26.40 
26.61 

26.74 
26.81 
26.82 
26.79 
26.75 

26.71 
26.66 
26.62 


15.14 
+0.39 


+0.07 
+0.1 


-0.01 
+1.0 


APPARENT  PLACES  OF  STABS,  1916.  359 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


360 


APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahingtan 
H«anTune. 


Jan.  0.4 
10.4 
20.4 
30.4 

Feb.    9.3 


Mar. 


Apr. 


May 


19.3 
29.3 
10.2 
20.2 
30.2 

9.2 
19.1 
29.1 

9.1 
19.1 


/i  Aorlcae. 
Mag.  4.8 


29.0 

June    8.0 

18.0 

27.9 

July    7.9 

17.9 
27.0 
Aug.  6.8 
16.8 
26.8 

Sept.  5.8 
16.7 
25.7 

Oct.  5.7 
15.6 

25.6 

Nov.    4.6 

14.6 

24.5 

Dec.    4.5 

14.5 
24.5 
34.4 


Right 
Asoeosion. 


h     m 
5      7 

43.282  ^g 
43.300  — 
43.262  ^ 
43.172  ^ 
43.036  ^^ 

174 


Mean  Place 
Sec  S,  Tan  d 


D^ra,  Dm  a 


42.862 
42.664 
42.460 
42.238 
42.039 


106 
214 
212 
190 
173 


41.866  j^j 

41.725   ^ 

41.633   ^ 

41.590  — 

41.601   " 
66 


41.667 
41.788 
41.961 
42.181 
42.444 

42.741 
43.067 
43.417 
43.781 
44.156 

44.535 
44.913 
45.286 
45.651 
46.000 

46.332 
46.639 
46.918 
47.161 
47.363 

47.519 
47.622 
47.670 


121 
173 
220 
263 
297 


326 
350 
364 
375 
379 

378 
373 
365 
349 
332 


307 
279 
243 
202 
156 


103 

48 


DecUna- 
tion. 


+38  23 


// 


20.13 
21.06 
21.90 
22.59 
23.11 


93 

84 
69 
52 
31 


23.42  ^, 
23.52  — 
23.38   " 


23.03 
22.46 

21.70 
20.80 
19.81 
18.76 
17.70 

16.68 
15.74 
14.90 
14.21 
13.65 

13.24 
13.01   ^^ 
12.91  — 
12.96     * 

17 

ao 


35 
57 

76 

90 
90 

105 
106 
102 

04 
84 
60 
66 
41 

23 


19  H.  Camelop. 

Mag.  5.2 


Right 
Asoenakm. 


13.13 

13.43 
13.83 
14.32 
14.89 
15.53 

16.26 
17.04 
17.89 
18.80 
19.75 

20.73 
21.71 
22.65 


40 
40 
57 
64 
73 

78 
85 
01 
05 
98 

96 
94 


40.639 
1.276 


10.05 
+0.792 


h     m 
5      8 

8 

50.28 
50.08 
49.67 
49.06 
48.28 


+0.08 
+0.1 


-0.01 
+1.0 


20 
41 
61 
78 
91 


47.37 
46.37 
45.33 
44.29 
43.31 

42.42 
41.69 
41.11 
40.73 
40.56 

40.59 
40.84 
41.29 
41.95 
42.77 

43.74 

44.87 
46.10 
47.41 
48.79 

50.20 
51.62 
53.04 
54.41 
55.72 

56.93 
58.03 
58.99 
59.77 
60.37 


100 

104 

104 

98 

89 

73 
58 
38 
17 

3 

25 
45 
66 
82 
97 

113 
123 
131 
138 
141 

142 
142 
137 
131 
121 

110 
96 
78 
60 
39 


DecUna- 
tion. 


60.76  ^^ 
60.92  — 
60.86      • 


+79    8 


// 


28.13 
30.96 
33.52 
35.72 
37.48 

38.74 
39.43  j2 
39.55  — 
39.08  *^ 
38.08^*^ 

152 

36.56 


283 
256 
220 
176 
126 


69 


34.62 
32.31 
29.73 
26.97 

24.13 
21.29 
18.54 
15.94 
13.57 

11.49 
9.74 
8.35 
7.36 
6.78 

6.63 
6.90 
7.60 
8.72 
10.23 

12.11 
14.34 
16.87 
19.63 
22.55 

25.58 
28.60 
31.53 


194 
231 
258 
276 
284 


284 
275 
260 
237 
208 


176 

139 

99 

58 

15 

27 

70 

112 

151 

188 

223 
263 
276 
292 
303 

302 
203 


/iLepoiis. 
Mag.  3.3 


41.347 
5.307 


14.63 
+5.213 


Right 
Aacenirion. 


h     m 
5      9 


■ 
11.529 
11.520 
11.468 
11.376 
11.245 

11.091 
10.914 
10.727 
10.538 
10.360 

10.200 

10.069 

9.970 

9.913 


9 

52 

92 

131 

154 

177 
187 
189 
178 
160 

131 
99 
57 


17 

9.896  — 
27 

9.923 

9.996 
10.109 
10.262 
10.462 


10.672 
10.917 
11.183 
11.464 
11.754 

12.050 
12.346 
12.636 
12.919 
13.190 

13.442 
13.672 
13.879 
14.054 
14.193 

14.295 
14.355 
14.372 


73 

113 
153 
190 
220 

245 
266 
281 
290 
296 

296 
290 
283 
271 
252 

230 
207 
175 
139 
102 

60 
17 


DecliUft- 
tion. 


-16  17 


tt 


71.80 
73.77 
75.52 
77.01 
78.20 

79.10 
79.68 
79.92 
79.84 
79.43 

78.72 
77.71 
76.42 
74.87 
73.11 

71.15 
69.03 
66.83 
64.58 
62.38 

60.24 
58.26 
56.52 
55.04 
53.92 


197 
175 
149 
119 
90 

58 
24 

8 
41 
71 

101 
129 
155 
176 
196 

212 
220 
225 
220 
214 

198 
174 
148 
112 
74 


a  Auzlctt. 
(Capella.) 
Mag.  0.2 


Right 
AMtnsicHi. 


53.18   33 

52.85  — 

52.96    " 

53.61   ^ 

54.48   •^ 
137 

55.86 

168 
196 
214 
236 
228 

221 
211 


57.53 

59.49 
61.63 
63.89 

66.17 
68.38 
70.49 


h   m 
5  10 

B 

31.802  j^ 
31.818  — 
31.771  *^ 
31.665  ^^ 
31.508  **^ 

199 


31.309 
31.081 
30.838 
30.594 
30.363 


228 
243 
244 
231 
201 


30.162  jgj 
30.000  JJ3 
29.887  ^ 
29.829  — 
29.833     ^ 

65 

29.898 

126 
184 
239 
284 
325 


+0.20 
+0.1 


-0.08 
+1.0 


9.467 
1.042 


74.84 
-0.292 


+0.05 
+0.1 


0.00 
+1.0 


30.024 
30.208 
30.447 
30.731 

31.056 
31.416 
31.800 
32.204 
32.620 

33.043 
33.466 
33.884 
34.291 
34.683 

35.056 
35.399 
35.711 
36.983 
36.208 

36.379 
36.492 
36.543 


359 
385 
404 
416 
423 


423 
418 
407 
302 
372 


344 
312 
272 
225 
171 


113 
51 


28.877 
1.437 


DeeUna- 
tion. 


+15  54 
60.53 


61.86 
63.05 
64.07 
64.86 


133 

119 

102 

79 

52 


65.38  23 
65.61- 


40 
6S 

92 

114 
129 
140 
144 
149 

138 

US 

m 

96 

to 

41 


65.54 
65.14 
64.46 

63.54 
62.40 
61.11 
59.71 
58.27 

56.84 
55.46 
54.18 
53.05 
52.07 

51.27 
50.67 
50.26  ^ 
50.06  ' 
50.04- 

50.22 
60.55 
51.06 
51.73 
62.54 

53.48 
54.55 
55.75 
57.04 
58.41 

69.81 
61.22 
62.59 


33 
SI 
67 
SI 
94 


lo: 
uo 

IS 

m 

140 
141 

ij: 


49.80 
+1 


+0.09 
+0.1 


-0.01 
+1.0 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


idiiiiftflo 
■a  Tine. 


Jan.  0.4 
10.4 
20.4 
30.4 

Feb.   9.3 

19.3 
29.3 
Mar.  10.3 
20.2 
30.2 

Apr.  9.2 
19.1 
29.1 

May  9.1 
19.1 

29.0 

June  8.0 

18.0 

28.0 

Wy   7.9 

17.9 
27.9 
Aug.  6.8 
16.8 
26.8 

8ept.  5.8 
15.7 
25.7 

Oct.  5.7 
15.6 

25.6 
^wr.  4.6 

14.6 
24.5 
4.5 

14.5 
24.5 
34.4 


Dec 


Mam  Place 


/3  Orionls. 
Mag.  0.3 


Right 


•n. 


165 
176 
177 
167 
140 

122 

88 
51 


h      m 
5     10 

■ 
32.073  3 
32.076  — 
32.036  ^ 
31.955  *^ 
31.839  "• 

144 

31.695 
31.530 
31.354 
31.177 
31.010 

30.861 

30.739 

30.651 

30.600 

30.591  — 
87 


30.628 
30.707 
30.826 
30.984 
31.175 

31.397 
31.643 
31.908 
32.187 
32.475 

32.767 
33.060 
33.348 
33.629 
33.898 

34.150 
34.383 
34.591 
34.772 
34.919 

35.029 
35.099 
35.126 


79 
119 
158 
191 
232 

246 
266 
279 
288 
292 

293 

288 
281 


352 


233 
208 
181 
147 
110 


70 
27 


Declina- 
tion. 


-8  17 


// 


48.13 
49.74 
51.18 
52.41 
53.42 


161 
144 
123 
101 
75 


51 
35 
0 
26 
50 

76 

08 

121 

140 

158 

172 

181 
187 
187 
182 


54.17 

54.68 
54.93 
54.93 
54.67 

54.17 
53.41 
52.43 
51.22 
49.82 

48.24 
40.52 
44.71 
42.84 
40.97 

39.15 

37.45  '^ 
153 

131 

102 

60 

32.90   3^ 

32.55  — 

32.56  ^ 
32.96  ^ 
33.72   ''^ 

lOR 

34.80 

136 
160 
175 
185 
187 


35.92 
34.61 
33.59 


36.16 
37.76 
39.51 
41.36 

43.23 
45.05 

46.78 


182 
1T3 


80.009 
1.011 


52.14 
-0.146 


\  Amigfle. 

Mag.  4.8 


-M).06 
+0.1 


0.00 
-hl.O 


Right 
AscenMon. 


h 
5 


m 
13 


■ 
1().521 
16.545  -■ 
16.511 


24 


1G.423 
16.288 

16.115 
15.912 
15.696 
15.478 
15.272 


34 

as 


135 
173 


203 
216 
218 
206 
181 


15.091  ^^^ 

14.846   ^ 

14.7%  — 

14.802     ® 
61 

14.863 

118 
170 


14.981 
15.151 
15.370  ^^'"^ 
15.634  *" 

15.934 
16.262 
16.617 
16.988 
17.370 

17.757 
18.147 
18.530 
18.906 
19.268 

10.612 
19.933 
20.224 
20.479 
20.693 


300 


328 
355 
371 
382 
387 


300 
3S3 
376 
362 
344 


321 
291 
255 
214 

166 

20.859 
20.971  "^ 
21.029   ^ 


13.803 
1 .306 


Declina- 
tion. 


+40     1 


42.10 
43.12 
44.02 
44.80 
45.40 


102 
90 
78 
60 
38 


45.78  ^, 
45.93  — 
45.83    ^^ 


45.49 
44.92 

44.14 
43.21 
42.16 
41.03 
39.87 

38.74 
37.68 
36.71 
35.87 
35.17 

34.64 
34.26 
34.04 
33.96 
34.03 

34.23 
34.54 
34.96 
35.49 
36.11 

36.81 
37.61 
38.48 
39.43 
40.43 

41.48 
42.53 
43.56 


34 
57 
78 

93 
105 
113 
116 
113 

106 
97 
84 
70 
53 

38 

22 

8 

7 
20 

31 
42 
53 
62 
70 

80 

87 

95 

100 

105 

105 
103 


32.22 
+0.840 


+0.08 
-hO.l 


-0.01 
+1.0 


r  Oiionls. 
Mag.  3.7 


Right 
AKctnaion. 


h 
5 


m 
13 


■ 
33.710 


6 


33.716  — 
33.680  ^ 
33.603  ^" 
33.491  "^ 

141 

33.350 

164 
174 
175 

166 
150 

32.521  ^^ 
32.399  ^ 
32.309  ^^ 
32.258  jQ 
32.248  - 

34 


33.186 
33.012 
32.837 
32.671 


32.282 
32.358 
32.477 
32.634 
32.823 

33.044 
33.288 
33.552 
33.829 
34.117 

34.409 
34.7(n 
34.990 
35.272 
35.542 

35.796 
36.032 
36.243 
36.427 
36.577 


76 
119 
157 
189 
221 


244 

264 
277 
288 
292 


292 
289 
282 
270 
254 


236 
211 
184 
150 
114 


36.691 
36.765   ^* 


36.796 


31 


31.639 
1.007 


Declina- 
tion. 


-  6  55 


// 


59.34 
60.90 
62.30 
63.49 
64.47 

65.21 
65.72 
65.98 
66.00 
65.77 

65.31 
64.61 
63.69 
62.55 
61.23 

59.74 
58.10 
56.36 
54.57 
52.77 

51.02 
49.38 
47.89 
46.63 
45.62 

44.93 
44.58 
44.58 
44.95 
45.67 

46.69 
48.01 
49.54 
51.24 
53.02 

54.83 
56.59 
58.25 


156 

140 

119 

96 

74 

51 

26 

2 

23 
46 

70 

92 

114 

132 

140 

164 
174 
179 
180 
175 

164 
140 
126 
101 
60 

35 

0 

37 

72 

102 

132 
153 
170 
178 
181 

176 
166 


63.50 
-0.122 


+0.06 
+0.1 


0.00 


o  Columbae. 
Mag.  4.9 


Right 
Aacenaion. 


h 
5 


m 
14 


8 

29.318 
29.276 
29.185 
29.049 
28.873 

28.666 
28.438 
28.197 
27.955 
27.723 

27.512 
27.329 
27.183 
27.081 
27.024 

27.016 
27.058 
27.149 
27.287 
27.466 

27.685 
27.937 
28.215 
28.515 
28.830 

29.153 
29.479 
29.801 
30.114 
30.410 

30.685 
30.932 
31.147 
31.323 
31 .457 


42 

01 

136 

176 

207 


228 
241 
242 
232 
211 


183 

146 

102 

57 

8 


42 

01 

138 

170 

210 


252 
278 
300 
315 
323 


326 
322 
313 
206 
275 


247 
215 
176 
134 

88 


31.545   „ 

37 

31 .582  — 
31.571   " 


Declina- 
tion. 


-34  58 


// 


35.74 
38.42 
40.81 
42.83 
44.46 

45.65 
46.38 


268 
239 
202 
163 
119 

73 
28 


46.66  - 


18 

62 

105 


46.48 
45.86 

44.81 
43.36 
41.53 
39.37 
36.95 

34.29 
31.48 
28.57  ^^ 


145 
183 
216 
212 
266 


281 


25.66 
22.81 

20.10 
17.63 
15.47 
13.69 
12.37 


291 
285 
271 


247 
216 
178 
132 

82 


11.55   ^ 

11.27  — 

11.55   ^ 

12.41   ^ 

13.79  '^ 
188 

15.67 

231 
265 
290 
306 
308 

300 
285 


17.98 
20.63 
23.53 
26.59 

29.67 
32.67 
35.52 


27.134 
1.220 


36.96 
-0.699 


362 


APPARENT  PLACES  OF  STABS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washineton 
Mean  Tune. 


Jan.  0.4 
10.4 
20.4 
30.4 

Feb.    9.3 

19.3 
29.3 
Mar.  10.3 
20.2 
30.2 

Apr.  9.2 
19.1 
29.1 

May    9.1 

19.1 

29.0 

June    8.0 

18.0 

28.0 

July    7.9 

17.9 
27.9 
Aug.  6.8 
16.8 
26.8 

8ept.  5.8 
15.7 
25.7 

Oct.  5.7 
15.7 

25.6 

Nov.    4.6 

14.6 

24.5 

Dec.    4.5 

14.5 
24.5 
34.4 


Y  Orionis. 

{BtllaJbnx,) 
Mag.  1.7 


Right 
Ascension. 


h   m 
5  20 

8 

39.645  ^ 
39.669  — 
39.649  ^ 

62 
100 
131 


154 
168 
170 
161 
14fi 

118 
85 
48 


Mean  Place 
Sec  ^,  Tan  a 


D^a,  Dm  a 
D^^,  D«^ 


39.587 
39.487 

39.356 
39.202 
39.034 
38.864 
38.703 

38.558 

38.440 

38.355 

38.307 

38.303  — 
39 

38.342 

38.424 

38.547 

38.708 

38.903 

39.127 
39.377 
39.644 
39.927 
40.219 

40.515 
40.814 
41.110 
41.400 
41.681 

41.948 
42.197 
42.425 
42.625 
42.794 

42.927 
43.020 
43.069 


83 
123 
161 
105 
224 

250 
267 
283 
202 

206 

200 

206 
200 
281 
267 

240 
228 
200 
160 
133 

03 
40 


Deolinft- 
tion. 


+  6  16 


// 


33.75 
32.85 
32.04 
31.36 
30.79 

30.32 
29.97 
29.75 
29.62 
29.62 

29.73 
29.98 
30.35 
30.86 
31.52 

32.29 
33.19 
34.19 
35.26 
36.38 

37.51 
38.60 
39.63 
40.53 
41.27 

41.83 
42.17 


00 
81 

68 
57 

47 

35 
22 
13 
0 
11 

25 
37 
51 
66 
77 

00 
100 
107 
112 
113 

100 

103 

00 

74 

56 

34 


42.28  — 
42.14    " 


41.78 

41.21 
40.44 
39.54 
38.54 
37.48 

36.42 
35.38 
34.41 


36 
57 

77 

00 

100 

106 

106 

104 

07 


37.494 
1.006 


28.16 
+0.110 


+0.06 
+0.1 


0.00 
+1.0 


/^  Tauxl. 
Mag.  1.8 


Right 
Aioension. 


h      m 
5     20 

fl 
61.290  ,, 

34 

61.324  — 
61.306   ^* 

65 
100 
144 


61.241 
61.132 

60.988 
60.816 
60.631 
60.442 
60.261 

60.102 
59.973 
59.881 


172 
185 
180 
181 
150 

120 
02 


48 

59.833  — 

59.834  ^ 
50 


59.884 
59.982 
60.127 
60.314 
60.540 

60.798 
61.085 
61.392 
61.714 
62.048 

62.387 
62.728 
63.066 
63.398 
63.720 

64.026 
64.314 
64.578 
64.812 
65.010 

65.167 
65.278 
65.340 


06 

145 
187 
226 
258 

287 
307 
822 
334 
330 

341 
338 
332 
322 
306 

288 
264 
234 
108 
157 

111 
62 


DeollnA- 
tion. 


+28  32 


i§ 


23.41 
23.78 
24.13 
24.44 
24.66 

24.79 


37 
35 
31 
22 
13 

2 


24.81  — 
24.71  '" 


24.47 
24.13 

23.70 
23.19 
22.64 
22.08 
21.55 

21.07 
20.67 
20.35 
20.15 
20.05 

20.04 
20.12 
20.28 
20.51 
20.77 

21.04 
21.32 
21.60 
21.86 
22.10 

22.34 
22.57 
22.82 
23.08 
23.36 

23.68 
24.02 
24.38 


24 
34 
43 

51 
55 
56 
53 
48 

40 
32 
20 
10 
1 

8 
16 
28 
26 
27 

28 
28 
26 
24 
24 

23 
26 
36 
28 
82 

34 

36 


58.844 
1.138 


15.30 
+0.544 


+0.08 
+0.1 


-0.01 
+1.0 


17  Camelop. 

Mag.  5.8 


Right 
Ascension. 


h      m 
5     22 


s 
18.22 

18.23 
18.14 
17.96 
17.69 

17.37 
17.00 
16.60 
16.20 
15.82 


1 

9 

18 
27 
33 

87 
40 
40 
88 

85 


30 

31 

13 

6 


15.47 

15.18 

14.97 

14.84 

14.78  — 
4 

14.82 
14.94" 
15.17  ® 
15.47  ^ 
15.84  '^ 

44 

16.28 
16.78 
17.32  " 
17.89  *^ 
18.50 


50 


61 
61 


19.11 
19.74 
20.36 
20.97 
21.56 

22.12 
22.64 
23.10 
23.61 
23.84 

24.07 
24.23 
24.29 


63 
63 
61 
59 
56 

53 
46 
41 
83 
28 

16 
6 


Declina- 
tion. 


+62  59 


It 


66.15 
68.37 
70.41 
72.19 
73.64 

74.70 

75.33 

75.50  — 

75.21   * 

74.48   ^ 
114 

73.34 


333 
304 
178 
145 
106 


63 


71.84 
70.05 
68.03 
65.87 

63.63 
61.39 
59.22 
57.18 
55.31 

53.66 
52.26 
51.15 
50.34 
49.83 

49.64 
49.74 
50.20 
50.96 
52.01 

53.34 
54.93 
56.76 
58.80 
60.99 

63.28 
65.60 
67.87 


150 
170 
303 
316 
334 

334 
317 
304 
187 
165 


140 

111 

81 

51 

19 

10 

46 

76 

106 

133 

159 
183 
304 
319 
339 

233 
337 


13.983 
2.203 


54.93 
+1.963 


+0.11 
+0.1 


-0.02 
+1.0 


/^  Lepoiif. 
Mag.  3.0 


Ri^t 


h      m 
5     24 


8 

40.863 
40.861 
40.813 
40.723 
40.595 

40.435 
40.253 
40.058 
39.860 
39.668 

39.494 

3<r.944 

39.227 
39.149 


3 

48 

90 

128 

160 

182 
195 
198 
192 
174 

150 

117 

78 


37 

39.112  — 
8 

39.120 


39.172 
39.266 
39.402 
39.576 

39.782 
40.017 
40.275 
40.550 
40.839 

41.136 
41.435 
41.733 
42.025 
42.306 

42.569 
42.814 
43.032 
43.221 
43.873 

43.485 
43.555 
43.579 


52 

94 
136 
174 
206 


235 
258 
275 
289 
297 

299 

298 
292 
281 
263 

245 
218 
189 
152 
113 

70 
34 


Deelina- 
ttoo. 


-20  49 
It 

29.47 


31.72 
83.73 
35.46 
36.89 

37.95 
38.67 
39.02 
39.02 
38.65 

37.94 
36.89 
35.55 
88.91 
32.03 

29.94 
27.69 
25.34 
22.94 
20.57 

18.28 
16.17 
14.27 
12.69 
11.48 


22S 
901 
173 
143 
1» 


75 

35 

0 

37 

n 

105 
134 
164 
188 

200 

SS 
X& 
340 

sr 

89 

211 
190 
156 
121 
83 


10.66  3j 
10.30- 
10.42  " 
11.00* 

105 

12.05   , 

147 


13.62 
15.35 
17.50 
19.86 
22.36 

24.90 
27.40 
29.78 


1S3 
215 
336 
250 
3S4 

2S0 
338 


38.769 
1.070 


32.17 
-0.880 


+0.05 
+0.1 


0.00 
+1.0 
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APPARENT  PLACES  OF  STARS,  1916. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Kean  Tune. 


Jan.  0.5 
10.4 
20.4 
30.4 

Feb.    9.3 

19.3 
29.3 
Mar.  10.3 
20.2 
30.2 

Apr.  9.2 
19.2 
29.1 

May  9.1 
19.1 

29.0 

June    8.0 

18.0 

28.0 

July    7.9 

17.9 
27.9 
Aug.  6.9 
16.8 
26.8 

Sept.  5.8 
15.7 
25.7 

Oct.  5.7 
15.7 

25.6 

Nov.    4.6 

14.6 

24.6 

Dec.    4.5 

14.5 
24.5 
34.4 


^i  GrlonlB. 
Mag.  4.5 


Right 
Ascension. 


Mean  Place 
Sec  a,  Tan  d 


h   m 
5  30 

8 

14.679 

14.714  i? 
11 


14.703 
14.649 
14.557 

14.430 
14.279 
14.112 
13.942 
13.778 

13.629 
13.506 
13.415 
13.362 
13.351 

13.383 
13.458 
13.575 
13.731 
13.921 

14.142 
14.388 
14.654 
14.935 
15.227 

15.526 
15.828 
16.128 
16.424 
16.712 

16.988 
17.246 
17.485 
17.697 
17.877 

18.023 
18.128 
18.188 


54 

93 

127 

151 
167 
170 
164 
140 

128 
91 
53 
11 

32 

75 
117 
156 
190 
221 

246 

281 
292 
299 

302 
300 
296 
288 
276 

258 
239 
212 
180 
146 

105 
60 


12.485 
1.014 


Declina- 
tion. 


+  9  26 


n 


74 
66 
56 
48 
38 

29 

21 
13 


6.39 
5.65 
4.99 
4.43 
3.95 

3.57 
3.28 
3.07 
2.94 
2.90— 

4 

2.94 
3.08 
3.33 
3.68 
4.15 

4.73 
5.42 
6.21 

7.07 
7.98 

8.90 

9.82 
10.68 
11.45 
12.09 

12.57 
12.86 


14 
26 
35 

47 
58 

69 
79 
86 
91 
92 

92 

86 
77 
64 
48 

29 


10 
12.96  — 

12.85  " 


12.53 

12.03 

11.36 

10.58 

9.72 

8.81 

7.91 
7.03 
6.22 


32 
50 

67 
78 
86 
91 
90 

88 
81 


0.76 
+0.166 


t  Orionls. 
Mag.  2.9 


Right 
Ascension. 


h   m 
5  31 


8 

21.529 
21.553 
21.531 
21.468 
21.365 

21.232 
21.074 
20.902 
20.726 
20.555 

20.400 
20.270 
20.169 
20.107 


24 

22 

63 

108 

133 

158 
172 
176 
171 
155 

130 

101 

62 


23 

20.084  — 
20 

20.104 

20.166 

20.269 

20.409 

20.585 


20.791 
21.023 
21.277 
21.546 
21.828 

22.117 
22.409 
22.700 
22.986 
23.265 

23.531 
23.779 
24.007 
24.207 
24.376 

24.607 
24.600 
24.649 


62 
103 
140 
176 
206 

232 
264 
209 
282 
289 

292 
291 
286 
279 
266 

248 
228 
200 
169 
131 

93 
49 


Declina- 
tion. 


-  5  57 


II 


47.06 
48.65 
50.07 
51.30 
52.32 

53.10 
53.66 
53.98 


159 

142 

123 

102 

78 


56 
82 

54.07  — 

53.92   ^^ 
37 

53.55 

52.95 

52.13 

51.11 

49.88 

48.50 
46.98 
45.34 
43.64 
41.93 

40.27 
38.69 
37.25 
36.03 
35.05 

34.03 
34.03 
34.38 
35.09 

36.10 
37.40 
38.92 
40.61 
42.38 

44.19 
45.97 

47.64 


60 

82 

102 

123 

138 

152 
164 
170 
171 
166 

158 

144 

122 

98 

67 

85 

0 

85 

71 

101 

180 
152 
169 
177 
181 

178 
167 


19.425 
1.005 


51.16 
-0.104 


B  Orlonis. 

Mag.  1.8 


Right 
Ascension. 


h   m 
5  31 

8 

59.156  ^ 
59.184  — 
59.168  ^* 
59.109  ^ 
59.013  ^ 

130 

58.883 
58.729 
58.560 
58.387 
58.221 

58.068 
57.941 

57.844 
57.785 


154 
169 
178 
166 
153 

127 
97 
50 


19 

57.766  — 

.      24 

57.790 
57.855 
57.962 
58.105 
58.284 


58.494 
58.728 
58.984 
59.255 
59.538 

59.827 
60.120 
60.413 
60.701 
60.981 

61.249 
61.500 
61.730 
61.934 
62.107 

62.245 
62.341 
62.395 


65 
107 
143 
179 
210 

234 
256 
271 
283 
289 

298 
293 
288 
280 
268 

251 
230 
204 
173 
138 

96 
54 


Declina- 
tion. 


-  1  15 


i§ 


12.12 
13.46 
14.66 
15.70 
16.56 

17.22 
17.71 
18.00 


134 

120 

104 

86 

66 

49 
29 


10 
18.10  — 

18.02     ® 

28 


17.74 
17.28 
16.63 
15.80 
14.81 

13.66 

12.38 

11.01 

9.56 

8.09 

6.63 
5.25 
3.98 
2.90 
2.02 

1.40 
1.07 
1.04 
1.33 
1.93 

2.79 
3.91 
5.21 
6.65 
8.17 

9.72 
11.23 
12.66 


46 

65 

83 

99 

115 

128 
137 
145 
147 
146 

188 

127 

108 

88 

62 

33 
8 

29 
60 
86 

112 
130 
144 
152 
155 

151 
143 


57.032 
1.000 


16.65 
-0.022 


CTauii. 
Mag.  3.0 


Right 
Ascension. 


h      m 
5     32 

s 

39.780  ^^ 

39.824  — 

39.818    • 

39.766  ** 

39.672   •* 
131 


39.541 
39.383 
39.210 
39.031 
38.859 


158 
173 
179 
172 
155 


38.704  ^^ 

38.576  ^ 

38.481   ^ 

38.426   j^ 

38.416  — 
36 

38.452 

82 

125 

167 

202 

234 

262 
282 
208 
312 
317 

321 
320 
316 
307 
296 

280 
257 
231 
196 
160 

117 
71 


38.534 
38.659 
38.826 
39.028 

39.262 
39.524 
39.806 
40.104 
40.416 

40.733 
41.054 
41.374 
41.690 
41.997 

42.293 
42.673 
42.830 
43.061 
43.259 

43.419 
43.636 
43.607 


DediMp 

tlOD. 


+21    5 


n 


38.74 
38.66 
38.63 
38.61 
38.59 

38.55 
38.48 
38.38 
38.23 
38.04 

37.82 
37.60 
37.38 
37.19 


8 
3 

2 
2 
4 

7 
10 
15 
19 
22 

22 
22 
19 


37.06  ^\ 


36.99 
37.00 
37.09 
37.27 
37.53 

37.85 
38.21 
38.59 
38.97 
39.32 

39.61 
39.83 
39.97 


1 
9 

18 
26 
32 

36 

38 
38 

35 
39 

22 
14 

9 


40.02- 
39 .9o 


39.87 
39.69 
39.49 
39.26 
39.04 

38.85 
38.70 
38.58 


18 
20 
23 
22 
19 

15 
12 


37.435 
1.072 


32.05 
+0.386 


D^a,  Dm  a 
D^  dy  Dm  d 


+0.07 
+0.1 


0.00 
+1.0 


+0.06 
0.0 


0.00 
+1.0 


+0.06 
0.0 


0.00 
+1.0 


+0.07 
0.0 


0.00 
+1.0 
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APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tnne. 


Jan.  0.5 
10.4 
20.4 
30.4 

Feb.    9.4 

19.3 
29.3 
Mar.  10.3 
20.3 
30.2 

Apr.  9.2 
19.2 
29.1 

May  9.1 
19.1 

29.1 

June    8.0 

18.0 

28.0 

July    8.0 

17.9 
27.9 
Aug.  6.9 
16.8 
26.8 

Sept.  5.8 
15.8 
25.7 

Oct.  5.7 
15.7 

25.7 

Nov.    4.6 

14.6 

24.6 

Dec.    4.5 

14.5 
24.5 
34.5 


Mag.  2.7 


Right 
ABOMision. 


h    .  m 
5     53 

8 

62.358 
62.430 


72 


62.442  -i? 
62.397  ^* 
62.300   ^ 

143 

62.158 


Mean  Place 
Sec  a,  Tan  d 


61.980 
61.779 
61.568 
61.360 

61.166 
61.001 
60.872 
60.786 
60.760 

60.765 
60.832 
60.950 
61.117 
61.327 

61.576 
61.858 
62.169 
62.502 
62.853 

63.215 
63.586 
63.959 
64.332 
64.700 

65.056 
65.397 
65.716 
66.005 
66.257 

66.466 
66.624 
66.728 


178 
201 
211 
208 
194 


165 

129 

8« 

36 

16 

67 
118 
167 
210 
249 

282 
311 
333 
361 
362 

371 
373 
373 
368 
356 

341 
319 
289 
252 
209 

158 
104 


Declina- 
tion. 


+37  12 


59.593 
1.256 


34.75 
35.62 
36.48 
37.29 
37.99 

38.57 
38.97 
39.17 
39.16 
38.94 

38.52 
37.93 
37.19 
36.34 
35.42 

34.47 
33.53 
32.62 
31.77 
31.00 

30.33 
29.76 
29.29 
28.92 
28.64 

28.46 
28.35 
28.33  - 
28.38    * 


28.51 

28.73 
29.04 
29.45 
29.96 
30.57 

31.29 
32.08 
32.92 


87 
86 
81 
70 
68 

40 
20 

1 
22 
42 

59 
74 
85 
92 
95 

94 
91 

85 
77 
67 

57 
47 
37 
28 
18 

11 


13 
22 

31 
41 
51 
61 
72 

79 
84 


28.13 
+0.759 


1  Oeminomm. 
Mag.  4.3 


Right 
Ascension. 


h      tn 
5     59 

8 

3.292 
3.363 


71 


3.382-?? 
3.351  3* 
3.273   ^ 

117 
3.156 
3.008 
2.837 
2.656 
2.477 


148 
171 
181 
179 
166 


2.311 
2.166 
2.054 
1.979 


146 

112 

76 


88 

1.946  — 

11 


1.957 
2.014 
2.115 
2.257 
2.438 


2.654 
2.897 
3.166 
3.454 
3.759 

4.075 
4.397 
4.724 
5.050 
5.371 

5.685 
5.985 
6.268 
6.526 
6.762 

6.942 
7.089 
7.185 


67 
101 
142 
181 
216 

243 
269 
288 
305 
316 

322 
827 
826 
321 
314 

300 
283 
258 
226 
190 


147 
96 


Declina- 
tion. 


+23  16 


It 


12.38 
12.20 

11.95 
11.69 
11.42 
11.16 
10.94 

10.77 
10.66 
10.62 


1 

7 

10 

12 

11 


13.28 
13.29 
13.36 
13.46 
13.58 

13.69 

13.76    3 

13.78  - 

13.74    * 
10 

16 


13.64 

13.48 
13.27 
13.02 
12.78 
12.55 

12.34 
12.17 
12.06 
12.01 
12.01 

12.06 
12.15 
12.27 
12.39 
12.48 

12.54 
12.55  - 
12.50    * 


21 
25 
24 
23 
21 

17 

11 

5 

0 

6 

9 

12 

12 

9 

6 


12 

18 
25 

26 
27 
26 
22 
17 

11 
4 


0.868 
1.089 


7.86 
+0.430 


1  a.  Pufpis. 

Mag.  6.2 


Right 
Ascension. 


h 
6 


m 
2 


8 

5.721 
5.704 
5.625 
6.490 
6.303 

6.073 
4.808 
4.522 
4.226 
3.930 

3.647 
3.388 
3.162 
2.974 
2.835 


17 

79 

136 

187 

230 

265 
286 
296 
296 
283 

269 
226 
188 
139 
89 


2.746  3^ 

2.709  — 

2.727    ^* 

2.798   " 

2.920^^ 
in 

3.091 


3.308 
3.564 
3.853 
4.172 

4.513 
4.869 
6.232 
5.595 
6.948 

6.287 
6.600 
6.881 
7.121 
7.314 

7.452 
7.532 
7.552 


217 
256 
289 
319 
341 


856 
363 
363 
853 
339 

813 
281 
240 
193 
138 


80 
20 


Declina- 
tion. 


-45     1 


tf 


67.52 
70.76 
73.74 
76.40 
78.66 


324 
298 
266 
226 
181 


80.47 

81.81 
82.66 
82.99 
82.83 

82.17 
81.06 
79.49 
77.53 
75.22 

72.60 
69.76 
66.74 
63.65 
60.65 

67.66 
54.73 
52.18 
50.00 
48.26 

47.02 

46.36 

46.28  — 

46.83   *^ 

47.99  ^^* 
174 

49.73 

226 
271 
307 
831 
344 

346 
337 


134 
84 
84 

16 
06 

112 
156 
196 
231 
262 

284 
302 
309 
310 
299 

283 
256 
218 
174 
124 

67 


61.99 
64.70 

67.77 
61.08 

64.52 
67.98 
71.35 


3.356 
1.415 


69.85 
-1.001 


KOiioiiis. 

Mag.  4.4 


Ascension. 


70 


h      m 
6      2 

8 

48.893 

48.963 

48.983  — 
28 

72 

111 


141 
163 
172 
171 
160 

139 

110 

75 


48.966 
48.883 

48.772 
48.631 
48.468 
48.296 
48.125 

47.965 
47.826 
47.716 
47.641   3^ 
47.606  — 

7 

47.613 
47.661 
47.763 
47.884 
48.051 

48.261 
48.478 
48.730 
49.000 
49.286 

49.582 
49.888 
60.196 
50.606 
60.811 

51.111 
51.398 
51.668 
51.915 
52.132 

52.316 
52.467 
52.552 


48 

92 

131 

167 

200 

227 
252 
270 
286 
296 

806 
808 
810 
805 
SOO 

287 
270 
247 
217 
183 


142 
95 


Dcdina- 
tion. 


+14  46 


ff 


50.80 
60.29 
49.88 
49.55 
49.30 

49.11 
48.97 
48.86 
48.78 
48.73 

48.70 
48.72 
48.78 
48.88 
49.05 

49.30 
49.61 
49.99 
50.43 
50.92 

51.43 
51.94 
52.42 
52.85 
53.19 

53.40 
53.49 
63.43 
53.21 
62.85 

52.36 
51.76 
51.08 
60.35 
49.61 

48.92 
48.27 
47.69 


51 
41 
33 

19 

U 
U 

8 
5 
3 

2 

6 

10 

17 

25 

31 
3S 
41 

49 
51 

51 
45 
43 
34 
21 

9 

6 

22 
3« 
49 

60 
6$ 
73 
74 
60 

«5 


1 


46.684 
1.034 


46.06 
+0.264 


D^a,  Dm  a 
Dif,  a,  Dt  d 


+0.08 
0.0 


0.00 
+1.0 


+0.07 
0.0 


0.00 
+1.0 


+0.03 
0.0 


0.00 
+1.0 


+0.07 
0.0 


0.00 
+1.0 
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Washington 


Jan.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 

19.3 
29.3 
Mar.  10.3 
20.3 
30.2 

Apr.  9.2 
19.2 
29.2 

May  9.1 
19.1 

29.1 

June    8.0 

18.0 

28.0 

July    8.0 

17.9 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 
15.8 
25.7 

Oct.  5.7 
15.7 

25.7 

Nov.    4.6 

14.6 

24.6 

Dec.    4.6 

14.5 
24.5 
34.5 


Mean  Place 
Sec  a,  Tan  a 


a 
d 


22  H.  Camelop. 

Mag.  4.7 


Right 
Ascension. 


h     m 
6      9 


s 
41.24 
41.35 
41.33 
41.18 
40.90 

40.54 
40.10 
39.60 
39.07 
38.54 

38.04 
37.58 
37.19 
36.89 
36.70 

36.60 
36.62 
36.75 
37.00 
37.34 

37.77 
38.29 
38.88 
39.53 
40.25 

40.99 
41.77 
42.56 
43.35 
44.13 

44.89 
45.61 
46.28 
46.88 
47.39 

47.81 
48.11 
48.28 


11 

2 
15 
38 
36 

44 

90 
53 
53 
50 

46 
39 
30 
19 
10 

2 
13 
25 
34 
43 

52 
59 
66 
72 
74 

78 
79 
79 
78 
76 

72 
67 
60 
51 
42 

30 
17 


Declina- 
tion. 


+69  20 


n 


71.19 
73.73 
76.21 
78.52 
80.54 

82.23 

83.49 

84.29   3j 

84.60  — 

84.39  ^^ 
69 

83.70 


254 
248 
231 
202 
169 


126 
80 


114 
156 
189 
219 
237 


82.56 

81.00 
79.11 
76.92 

74.55 
72.05 
69.50 
66.96 
64.51 

62.20 
60.09 
58.19 
56.59 
55.27 

54.27 

53.62  3^ 

53.32  — 

53.39     ^ 

53.81   " 
81 

54.62 


260 
255 
254 
245 
231 


211 
190 
160 
132 
100 


65 


55.78 

57.28 
59.10 
61.20 

63.51 
65.97 
68.51 


116 
150 
182 
210 
231 


246 
254 


35.607 
2.836 


64.42 
+2.664 


+0.13 
0.0 


79790*^—1916- 


+0.01 

+1.0 

-24 


Tf  Geminomm. 

Var.  3.2-4.2 


Right 
Ascension. 


81 


h     m 
6      9 

8 

50.915 
50.996 
51.025  — 

21 

69 

HI 


51.004 
50.935 

50.824 
50.681 
50.514 
50.335 
50.156 

49.988 
49.839 


143 

167 
179 
179 
168 

149 


118 
49.721  Vg2 

49.639   ^j 

49.598  — 
1 


49.599 
49.645 
49.735 
49.866 
50.036 


50.240 
50.473 
50.733 
51.012 
51.308 

51.618 
51.936 
52.259 
52.584 
52.907 

53.224 
53.530 
53.818 
54.083 
54.320 

54.519 
54.675 
54.784 


46 

90 

131 

170 

204 

233 
260 
279 
296 
310 

318 
323 
325 
323 
317 

306 
288 
265 
237 
199 

156 
109 


Declina- 
tion. 


+22  31 


tt 


60.55 
60.60  i 
60.53    ' 
60.60 
60.71 


59.69 
59.77 
59.85 
59.93 
59.97 

59.97 
59.91 
59.77 
59.56 
59.28 

58.95 
58.58 
58.20 
57.84 
57.52 

57.26 
67.08 
56.97 


7 
11 
11 


60.82 
60.91 
60.96 
60.96 
60.91 

60.80 
60.64 
60.46 
60.26 
60.07 

59.89 
59.76 
59.68 

59.64  - 

59.65  ^ 


9 
5 
0 

5 

11 

16 
18 
20 
19 

18 

13 

8 


8 
8 
8 
4 
0 

6 
14 
21 
28 
33 

37 
38 
36 
32 
26 

18 
11 


48.476 

1.082 


55.79 
+0.415 


+0.07 
0.0 


0.00^ 
+1.0 


8  LyncU. 
Mag.  4.4 


Right 
Asoension. 


h      m 
6     12 


104 


s 
16.981 
17.086 
17.099  il 
17.026  ^ 
16.871  "^ 

226 

16.645 

284 


16.361 
16.037 
15.692 
15.346 

15.015 
14.719 
14.471 
14.285 
14.167 

14.126 
14.162 
14.273 
14.460 
14.718 

15.038 
15.416 
15.842 
16.308 
16.809 

17.336 
17.881 
18.437 
18.996 
19.560 

20.090 
20.609 
21.093 
21.531 
21.914 

22.230 
22.469 
22.624 


324 
345 
346 
331 


206 
248 
186 
118 
41 


36 
111 
187 
268 
320 


378 
426 
466 
fiOl 
527 


545 
566 
559 
554 
540 


519 
484 
438 
363 
316 


239 
155 


Declina- 
tion. 


+59     2 


40.66 
42.73 
44.76 
46.66 
48.36 

49.78 

60.86 

51.55  ^ 

51.84  — 

51.70   ^* 
55 

51.15 


207 
203 
190 
170 
142 


108 


50.23 
48.96 
47.40 
45.62 

43.67 
41.61 
39.52 
37.44 
35.43 

33.54 
31.81 
30.27 
28.93 
27.84 


92 

127 
156 
178 
195 


206 
209 
208 
201 
189 


173 
154 
134 
109 
85 


58 
30 


26.99 
26.41 
26.11 
26.08  — 
26.35   ^ 

56 

26.90 
27.75 
28.88 
30.26 
31.89 


33.71 
35.67 
37.71 


85 
113 
138 
163 
182 

196 
204 


12.906 

1.944 


34.56 
+1.667 


+0.11 
0.0 


+0.01 
+1.0 


C  Ganis  Majoxls. 
Mag.  3.1 


Right 
Ascension. 


h      m 
6     17 

s 

7.394 

7.429.^ 

7.412  17 

7.344  ^ 

7.230  "* 
155 

7.075 

187 


6.888 
6.678 
6.457 
6.233 

6.020 
5.823 
5.654 
5.518 
5.419 


210 
221 
224 
213 


197 

169 

186 

99 

56 


5.363  j3 
5.350  — 
5.382  ^^ 
5.458  ^® 
5.575  "^ 

156 


5.731 
5.921 
6.145 
6.394 
6.667 

6.958 
7.264 
7.577 
7.893 
8.206 

8.511 
8.801 
9.069 
9.309 
9.514 

9.677 
9.792 
9.859 


190 

224 
249 
273 
291 


306 
313 
316 
313 
305 


290 
268 
240 
205 
163 


115 
67 


Declina- 
tion. 


-30     1 


II 


29.49 
32.37 
35.03 
37.43 
39.48 

41.16 
42.45 
43.32 
43.77 


43.79  — 

40 


288 
266 
240 
205 
168 

129 
87 
45 


43.39 
42.58 
41.40 
39.86 
38.02 

35.89 
33.54 
31.03 
28.41 
25.77 

23.19 
20.75 
18.52 
16.57 
15.00 


81 
118 

154 
184 
213 


235 
251 
262 
264 

258 


244 
223 
195 
157 
114 

13.86  ^ 
13.21  ^3 
13.08  — 
13.50  " 
14.46  ^ 

147 


15.93 
17.87 
20.20 
22.89 
25.78 

28.80 
31.85 
34.82 


194 
233 
269 
289 
302 


305 
207 


5.227 

1.155 


32.51 
-0.578 


+0.05 
0.0 


0.00 
+1.0 


370 


APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashinKton 
Mean  Tune. 


Jan.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 

19.3 
29.3 
Mar.  10.3 
20.3 
30.2 

Apr.  9.2 
19.2 
29.2 

May  9.1 
19.1 

29.1 

June    8.0 

18.0 

28.0 

July    8.0 

17.9 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 
15.8 
25.7 

Oct.  5.7 
15.7 

25.7 

Nov.    4.6 

14.6 

24.6 

Dec.    4.6 

14.5 
24.5 
34.5 


Mean  Place 
Sec  a,  Tan  d 


fjL  Oeminoram. 
Mag.  3.2 


Right 
Ascension. 


h   m 
6  17 


s 
55.203 
55.293 


90 


88 

55.331  — 
55.316  ^* 


55.254 

55.149 
55.010 

O4.o4o 

54.668 
54.489 

54.319 
54.168 
54.046 
53.959 
53.910 

53.905 
53.944 
54.027 
54.150 
54.312 

54.509 
54.735 
54.989 
55.263 
55.555 

55.862 
56.178 
56.501 
56.826 
57.151 

57.472 
57.781 
58.076 
58.349 
58.592 

58.799 
58.965 
59.082 


02 

106 

139 
164 
178 
179 
170 

151 

122 

87 

49 

5 

39 

83 

123 

162 

197 

226 
264 
274 
292 
307 

316 
323 
325 
326 
321 

309 
205 
273 
243 
207 

166 
117 


Declina- 
tion. 


+22  33 


// 


32.26 

32.20  - 

32.21  ^ 


32.29 
32.40 


8 
11 
13 


32.53 
32.65 
32.73 
32.76  - 
32.73    ^ 


32.65 
32.52 
32.36 
32.17 
31.98 

31.81 
31.66 
31.55 
31.49 
31.46 

31.46 
31.49 
31.52 
31.54 
31.52 

31.46 
31.34 
31.14 
30.86 
30.52 

30.13 
29.70 
29.26 
28.85 
28.48 

28.17 
27.96 
27.83 


12 

8 
3 


13 
16 
19 
19 
17 

16 

11 

6 

3 

0 

3 
3 
2 

2 
6 

12 
20 
28 
34 
39 

43 
44 
41 
37 
81 

21 
13 


52.755 
1.083 


27.98 
+0.415 


^^  Auiigse. 
Mag.  5.1 


Right 
Ascension. 


h       Ml 
6     18 

29^262  ^^ 

29.371   3^ 

29.406  — 

29.371   ^ 
103 

162 


29.268 

29.106 
28.896 
28.654 
28.390 
28.125 

27.873 
27.647 
27.458 
27.318 
27.233 

27.207 
27.242 
27.340 
27.495 
27.705 

27.964 
28.268 
28.611 
28.985 
29.387 

29.808 
30.245 
30.692 
31.143 
31.593 

32.033 
32.458 
32.860 
33.228 
33.554 

33.830 
34.045 
34.193 


210 
242 
264 
265 
262 

226 

189 

140 

85 

26 

35 

98 

155 

210 

269 

304 
343 
374 
402 
421 

437 
447 
461 
460 
440 

425 
402 
368 
326 
276 

215 

148 


Declina- 
tion. 


+49  19 


n 


60.79 
62.34 
63.89 
65.37 
66.72 


166 
165 
148 
136 
116 


67.87 
68.77 
69.36 


90 
69 


28 

69.64  — 

69.60     ^ 
39 

69.21 

68.52 

67.57 

66.38 

65.02 

63.52 
61.94 
60.33 

58.72 
57.18 

55.72 
54.37 
53.15 
52.10 
51.20 

50.48 
49.93 
49.57 


69 

95 

119 

136 

160 

168 
161 
161 
154 
146 

135 

122 

105 

90 

72 

65 
36 


16 
49.41  — 

49.45     ^ 
26 

49.71 

50.17 

50.86 

51.75 

52.84 

54.12 
55.53 
57.03 


46 

69 

89 

109 

128 

141 
160 


25.912 
1.534 


55.64 
+1.164 


P  Cants  Majozis. 
Mag.  2.0 


Right 
Ascension. 


h      m 
6     19 


66 


s 
2.136 
2.191 


2.197  -— 

2.155  *^ 

2.068  ®^ 
126 


1.943 
1.787 
1.609 
1.419 
1.227 

1.043 
0.877 
0.735 
0.625 
0.652 

0.518 
0.524 
0.570 
0.657 
0.782 

0.941 
1.131 
1.349 
1.590 
1.851 

2.127 
2.415 
2.711 
3.010 
3.307 

3.598 
3.878 
4.139 
4.377 
4.583 

4.753 
4.882 
4.964 


156 
178 
190 
192 
184 

166 

142 

110 

73 

84 


6 

46 

87 

126 

169 

190 
218 
241 
261 
276 

288 
296 
299 
207 
291 

280 
261 
238 
206 
170 


129 
82 


Declina- 
tion. 


-17  54 


It 


44.80 
47.18 
49.36 
51.31 
52.98 

54.34 

56.37 

56.07 

56.42 

56.46  — 
81 

56.14 

55.61 

54.58 

53.36 

61.89 


238 
218 
196 
167 
136 


103 
70 
35 


50.18 

48.29 
46.26 
44.13 
41.98 

39.88 
37.87 
36.03 
34.46 
33.17 

32.24 
31.73 


31.66  — 

32.05  ^ 

32.90  ^ 
128 

34.18 


63 

98 

122 

147 

171 

189 
208 
213 
216 
210 

201 
184 
168 
128 
93 

61 


35.84 
37.85 
40.11 
42.66 

45.08 
47.62 
50.09 


166 

201 
226 
244 
263 

264 
247 


0.013 

1.051 


48.02 
-0.323 


8  Monooerotti. 
Mag.  4.6 


Right 
Asoenslcxi. 


h      m 
6     19 


s 

21.259 
21.336 


77 


30 

21.366  — 

21.348   " 

21.285   ^ 
100 


21.186 
21.051 
20.896 
20.727 
20.667 


20.396 
20.262 
20.134 
20.047 
19.996 

19.986 
20.014 
20.082 
20.189 
20.330 

20.606 
20.708 
20.936 
21.184 
21.449 

21.728 
22.016 
22.312 
22.610 
22.908 

23.201 
23.485 
23.754 
24.001 
24.221 

24.409 
24.666 
24.659 


134 
165 
160 
170 
161 

144 

118 

87 

61 

11 

29 

68 

107 

141 

176 

203 
228 
248 
266 
279 

288 
296 
298 
208 
2B3 

264 
269 
247 
220 
188 

147 
103 


DecUna- 
tioo. 


+  438 


14.91 
13.75 
12.72 
11.83 
11.11 


116 

108 

89 

72 

57 


43 

37 

14 

2 


10.54 
10.11 

9.84 

9.70 

9.68 -• 

u 

9.79 
10.04 
10.40 
10.89 
11.50 


3S 
36 
49 

61 

73 


12.23 
13.06 
13.97 
14.96 
16.95 

16.95 
17.91 
18.79 
19.64 
20.14 


83 

91 

96 

160 

100 

96 
88 

75 
60 
40 


20.54  jg 
20.70  — 
20.62  * 
20.27  ^ 
19.69  * 

83 


18.86 
17.83 
16.64 
15.34 
13.98 

12.61 
11.29 
10.04 


103 
119 
130 
136 
137 

133 
12S 


19.046 
1.003 


11.22 
+0.081 


D^  a,  Dm  a 


+0.07 
0.0 


0.00 
+1.0 


+0.09 
0.0  / 


+0.01 
+1.0 


+0.05 
0.0 


0.00 
+1.0 


+0.06 
0.0 


0.00 
+1.0 
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APPARENT  PLACES  OF  STAES,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinfilon 
Mean  Tune. 


Jan.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 

19.4 
29.3 
Mar.  10.3 
20.3 
30.2 

Apr.  9.2 
19.2 
29.2 

May  9.1 
19.1 

29.1 

June    8.1 

18.0 

28.0 

July    8.0 

17.9 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 
15.8 
25.8 

Oct.  6.7 
15.7 

26.7 

Nov.    4.6 

14.6 

24.6 

Dec.    4.6 

14.5 
24.5 
34.5 


S^  Canis  Majoiis. 
Mag.  4.5 


Right 
Ascension. 


h     m 
6     31 


Mean  Place 
Sec  a,  Tan  b 


s 
34.299 
34.360 
34.371 
34.332 
34.247 

34.120 
33.960 
33.776 
33.579 
33.377 

33.180 
33.000 
32.844 
32.718 
32.626 


61 

11 

39 

85 

127 

160 
184 
197 
202 
197 

180 

166 

126 

92 

53 


32.573  j2 
32.561  — 
32.590  ^ 


32.660 
32.768 

32.912 
33.091 
33.300 
33.533 
33.790 

34.065 
34.354 
34.653 
34.958 
35.263 

35.563 
35.854 
36.127 
36.375 
36.593 

36.773 
36.911 
37.002 


70 
108 
144 

179 
209 
233 
257 
275 

289 
299 
305 
305 
300 

291 
273 
248 
218 
180 

138 
91 


Declina- 
tion. 


-22  53 


45.88 
48.53 
51.00 
53.22 
55.15 


265 
247 
222 
193 
160 


56.75  ^^ 

57.99   3^ 

58.85   ^j 

59.36   j2 

59.48  — 
26 


59.22 
58.63 
57.68 
56.41 
54.85 

53.05 
51.03 
48.84 
46.55 
44.22 

41.92 
39.72 
37.71 
35.94 
34.49 

33.44 
32.81 
32.66 
33.00 
33.84 

35.15 
36.90 
39.02 
41.44 
44.09 

46.85 
49.65 
52.39 


59 

95 

127 

156 

180 

202 
219 
229 
233 
230 

220 
201 
177 
145 
105 

63 
15 

34 

84 

131 

175 
212 
242 
265 
276 

280 
274 


32.170 

1.085 


49.14 
-0.422 


83  H.  Camelop. 
Mag.  5.6 


Right 
Ascension. 


h     m 
6     31 

9 

65.89 
66.10 
66.08 
65.80 
65.30 


64.59 
63.71 
62.72 
61.65 
60.55 

69.47 
58.47 
57.58 
56.84 
56.27 

55.89 
55.73 
56.77 
56.03 
56.48 

57.14 
57.97 
58.97 
60.11 
61.36 

62.71 
64.14 
65.62 
67.12 
68.62 

70.09 
71.49 
72.79 
73.96 
74.98 

75.81 
76.40 
76.76 


21 

2 

28 
50 
71 


88 

99 

107 

110 

108 

100 
89 
74 
67 
38 

16 
4 

26 
45 
66 

83 
100 
114 
125 
136 

143 
148 
150 
150 
147 

140 
130 
117 
102 
83 

50 
36 


Declina- 
tion. 


+79  39 


33.94 
36.86 
39.74 
42.48 
44.95 

47.08 
48.75 
49.92 
50.55 
50.60 

50.09 
49.04 
47.49 
46.51 
43.18 

40.65 
37.73 
34.79 
31.80 
28.84 

26.00 
23.33 
20.88 
18.72 
16.86 


392 
388 
274 
247 
213 


167 

117 

63 

5 

61 

105 
166 
198 
233 
203 

282 
294 
299 
296 
284 

267 
246 
216 
186 
149 


16.37  ,,, 
14.26  ,, 
13.56  ^ 
13.28  — 
13.45   " 

61 
14.06 

105 
148 
187 
223 
253 


15.11 
16.59 

18.46 
20.69 

23.22 
25.97 
28.84 


275 
287 


65.274 
6.671 


29.35 

+5.481 


61  Auzlfae. 
Mag.  5.7 


Right 
Ascemion. 


h     m 
6     32 

53^291  ^^^ 

53.410   ^ 

53.466  — 

63.461     * 

53.396   ^ 
118 


63.278 
53.117 
62.925 
52.711 
52.493 

52.283 
62.091 
51.931 
51.809 
51.732 

51.704 
51.727 
51.801 
51.925 
52.094 

62.306 
52.566 
52.838 
53.150 
63.484 

53.838 
64.207 
54.586 
64.971 
66.369 

65.743 
56.117 
56.474 
56.807 
67.107 

57.365 
67.574 
57.727 


161 
192 
214 
218 
210 


192 

160 

122 

77 

28 

23 

74 

124 

169 

212 

250 
282 
312 
334 
354 

869 
379 
385 
388 
384 

874 
867 
333 
800 
268 

209 
163 


Declina- 
tion. 


+39  27 


tt 


61.40 
62.34 
63.35 
64.36 
65.32 

66.18 
66.89 
67.42 
67.72 


94 

101 

101 

96 

86 

71 
63 
30 
8 


67.80  — 
17 

67.63 

67.25 

66.68 

66.91 

66.02 


urn 

62.96 
61.87 
60.78 
59.71 

68.69 
67.72 
56.83 
66.02 
66.30 

54.66 
64.08 
63.61 
63.24 
62.98 

52.84 
62.83  — 
62.96   ^^ 

31 
46 
62 


38 

67 

77 

89 

100 

106 
109 
109 
107 
103 

97 
89 
81 
72 
Oi 

67 
47 
37 
36 
14 


53.27 

63.72 

64.34 
65.11 
66.99 


77 
88 


60.375 
1.296 


67.77 
+0.823 


y  Qeminonim. 

Mag.  1.9 


Right 
Aaoenaion. 


h     m 
6     32 

8 

63.965 

100 

64.055  ^ 
64.105  — 
54.103  ^ 
64.065   ^ 

92 

63.963 
53.836 
63.683 
63.514 
53.341 

63.175 
63.024 
62.899 
62.804 
52.747 

62.729 
62.763 
62.818 
62.921 
63.061 

63.236 
53.441 
53.671 
63.925 


128 
152 
169 
173 
166 

151 

125 

95 

57 

18 

24 

65 

103 

140 

175 

205 
230 
254 


64.197  ^ 

287 


64.484 
64.783 
66.092 
66.405 
66.720 

66.033 
66.337 
66.630 
66.903 
67.149 

57.862 
67.634 
67.662 


299 
809 
313 
S15 
313 

304 
293 
273 
246 
213 

172 
128 


Deelina- 
tioa. 


+16  28 


// 


22.30 
21.82 
21.46 
21.20 
21.02 


48 
36 
36 
IS 
9 


20.93 
20.89 
20.88  - 
20.89 
20.91 


20.93 
20.96 
21.01 
21.07 
21.16 

21.29 
21.47 
21.68 
21.94 
22.22 

22.51 
22.79 
23.03 
23.23 
23.34 

23.35 

23.24 
22.99 
22.61 
22.09 

21.46 
20.74 
19.95 
19.15 
18.37 

17.64 
16.98 
16.43 


3 

5 

6 

9 

13 

18 
21 
26 
% 
29 

2S 
24 
% 
11 
1 

11 
25 
3S 
52 
fi3 

73 
79 
SO 
78 
73 

55 


51.696 
1.043 


18.98 
+0.296 


D^a,  Dm  a 

D^  a,  Dm  a 


+0.05 
-O.I 


0.00 
+1.0 


+0.20 
-0.1 


+0.05 
+1.0 


+0.08 
-0.1 


+0.01 
+1.0 


+0.07 
-0.1 


0.00 
+1.0 


374  APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaahlngtoQ 
Mean  Time. 


Jan.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 

19.4 
29.3 
Mar.  10.3 
20.3 
30.3 

Apr.  9.2 
19.2 
29.2 

May  9.1 
19.1 

29.1 

June    8.1 

18.0 

28.0 

July    8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 
15.8 
25.8 

Oct.  5.7 
15.7 

25.7 

Nov.    4.7 

14.6 

24.6 

Dec.    4.6 

14.5 
24.5 
34.5 


Mean  Place 
Sec  a,  Tan  S 


D^a,  Dm  a 
D^  a,  D«  d 


^  Aurlgae. 
Mag.  5.3 


Right 
Aaoension. 


h   m 
6  40 


8 

44.384 
44.517 
44.584 
44.584 
44.522 

44.402 
44.234 
44.030 
43.804 
43.570 

43.341 
43.132 
42.952 
42.812 
42.719 

42.675 
42.688 
42.753 
42.870 
43.038 

43.251 
43.506 
43.797 
44.118 
44.466 

44.836 
45.224 
45.625 
46.034 
46.445 

46.854 
47.254 
47.637 
47.995 
48.319 

48.599 
48.827 
48.996 


133 

67 

0 

02 

lao 

168 
204 
226 
234 
229 

209 

180 

140 

93 

44 

13 

65 

117 

168 

213 


255 
291 
321 
348 
370 


388 
401 
409 
411 
409 


400 
383 
358 
324 
280 


2tt 
169 


Dedinft- 
tkm. 


+43  39 


tt 


120 
124 
125 
119 
108 


90 
68 
44 


47.09 

48.29 
49.53 
50.78 
51.97 

53.05 

53.95 

54.63 

55.07   jg 

55.22  — 
12 


55.10 
54.72 
54.10 
53.25 
52.23 

51.06 
49.80 
48.48 
47.14 
45.82 

44.53 
43.31 
42.18 
41.12 
40.17 

39.34 
38.63 
38.04 
37.58 
37.29 

37.15 
37.18 
37.41 
37.83 
38.46 

39.26 
40.24 
41.35 


a  Canis  Majoxls. 

(SiriiLS.) 
Mag.  -1.6 


Right 
Asoension. 


38 

62 

85 

102 

117 

126 
132 
134 
132 
129 

122 

113 

106 

95 

83 

71 
69 
46 
29 
14 

3 
23 
42 
63 

80 

98 
111 


41.291 


44.08 


1.382        +0.954 


+0.09 
-0.1 


+0.01 
+1.0 


73 


h     m 
6     41 

8 

28.765 

28.838 

28.862  — 

28.837   ^ 

28.766   ^^ 
HI 


28.655 
28.509 
28.338 
28.154 
27.964 

27.780 
27.611 
27.463 
27.345 
27.261 

27.214 


27.207  — 
27.239  ^^ 
27.309  ^^ 
27.417  *^ 

142 

27.559 


146 
171 
184 
190 
184 


160 
148 
118 

84 
47 


27.734 
27.937 
28.163 
28.411 

28.678 
28.959 
29.249 
29.546 
29.845 

30.141 
30.428 
30.700 
30.950 
31.172 

31.360 
31.507 
31.608 


175 
203 
226 
248 
267 

281 
290 
297 
299 
296 


287 
272 
250 
222 
188 


147 
101 


Decllnft- 
tion. 


18  MonooerotU. 
Mag.  4.7 


Right 
Asoensioo. 


-16  35 
58.06 


60.49 


243 


62.74  ^ 


202 
174 
146 


113 
81 
48 


64.76 
66.50 

67.96 

69.09 

69.90 

70.38 

70.53  — 
17 

70.36 

69.90 

69.12 

68.08 

66.77 


65.25 
63.54 
61.69 
59.74 
57.75 

55.79 
53.91 
52.20 
50.71 
49.51 

48.65 
48.18 
48.14 
48.55 
49.40 

50.69 
52.35 
54.36 
56.63 
59.08 

61.64 
64.22 
66.73 


46 
78 
104 
131 
152 

171 
185 
195 
199 
196 

188 
171 
149 
120 
86 

47 
4 

41 

85 

129 

166 
201 
227 
245 
256 

258 

251 


26.790 


60.58 


1.044        -0.298 


+0.05 
-0.1 


0.00 
+1.0 


h 
6 


m 
43 


99 
50 


8 

31.036 
31.135 
31.185 
31.187  — 

31.142   ** 

87 

31.055 
30.934 
30.787 
30.623 
30.454 

30.290 
30.138 
30.009 
29.908 
29.841 

29.811 
29.818 
29.863 
29.946 
30.065 

30.216 
30.396 
30.604 
30.833 
31.082 

31.349 
31.628 
31.918 
32.214 
32.514 

32.812 
33.105 
33.387 
33.650 
33.889 

34.095 
34.264 
34.388 


121 
147 
164 
169 
164 

152 

129 

101 

67 

30 

7 

45 

83 

119 

151 

180 
MS 
229 
249 
267 

279 
290 
296 
800 
296 

293 
282 
263 
239 
206 

160 
124 


Dedina- 
tloo. 


48  Camelop. 

Mag.  5.1 


Ric^ 
AioemloD. 


+  2  30 


#f 


20.89 
19.53 
18.31 
17.26 
16.38 

15.69 
15.16 
14.81 
14.62 
14.58 

14.68 
14.94 
15.32 
15.84 
16.50 

17.27 
18.14 
19.09 
20.10 
21.15 

22.19 
23.19 
24.09 
24.86 
25.46 


136 

122 

105 

88 

60 

53 

85 

19 

4 

10 

96 
88 

52 
66 
77 

87 

95 

101 

106 

104 

100 

90 

77 

60 

30 

25.85 

25.99  — 

25.86   " 

40 
69 
02 

117 
134 
148 
155 
157 

153 
145 


25.46 

24.77 

23.85 
22.68 
21.34 
19.86 
18.31 

16.74 
15.21 
13.76 


28.835 
1.001 


18.00 
+0.044 


+0.06 
-0.1 


0.00 
+1.0 


h 
6 

8 

45.05 
45.25 
45.32 
45.26 
45.07 

44.78 
44.40 
43.95 
43.45 
42.93 

42.42 
41.94 
41.51 
41.15 
40.88 


m 
44 


20 
7 

6 
19 
29 

38 
45 
50 
52 
51 

48 
43 
36 

27 
16 


40.72  . 
40.65- 
40.68    ^ 

15 
24 
35 


40.83 
41.07 

41.42 
41.85 
42.36 
42.94 
43.58 

44.27 
45.00 
45.76 
46.54 
47.32 

48.09 
48.84 
49.56 
50.21 
50.78 

51.28 
51.66 
51.93 


43 

51 
58 
64 
69 

73 
76 
78 
78 
77 

75 
72 
65 
57 
50 

38 
27 


2.789 


+0.13 
-0.1 


DecUnA> 
tioa. 


4^5! 


ft 


19.03 
21.52 
24.03 
26.46 
28.72 


34 


3€ 

n 

IM 

30.70  ,^ 
32.32  j^ 
33.52  .^ 
34.26  ^ 
34.50- 

25 


34.25 
33.52 
32.34 
30.75 
28.84 

26.64 
24.25 
21.73 
19.14 
16.56 

14.04 

11.64 

9.40 

7.37 

5.62 

4.13 
2.W 
2.10 
1.61 
1.50 

1.76 
2.41 
3.44 

4.S3 
6.56, 

8.59 
10.85 
13.2S 


73 
111 
1» 
191 
330 

239 
353 
2S9 
3S8 
SS3 

240 
334 


171 


39.362        16.09 


+2.e(» 
To5" 

+1.0 


i 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waditagton 


Jan. 


Feb. 


0.5 
10.5 
20.5 
30.4 

9.4 


19.4 
29.3 
)Car.  10.3 
20.3 
30.3 

Apr.  9.2 
19.2 
29.2 

Hay  9.2 
19.1 

29.1 

June    8.1 

18.0 

28.0 

July     8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 
15.8 
25.8 

Oct.  5.7 
15.7 

25.7 

Nov.    4.7 

14.6 

24.6 

Dec.    4.6 

14.6 
24.5 
34.5 


80c  4,  Tan  ^ 


0  Oemlnonun. 

Mag.  3.6 


Right 
Ajoanslon. 


h      m 
6     47 


8 

18.032 
18.164 
18.236 


132 
72 


13 

18.249  — 
18.206   ^ 

05 


18.111 
17.972 
17.801 
17.609 
17.409 


17.212 
17.032 
16.877 
16.757 
16.677 

16.641 
16.iS51 
16.708 
16.810 
16.956 

17.140 
17.361 
17.613 
17.893 
18.197 

18.519 
18.858 
19.210 
19.570 
19.934 

20.298 
20.656 
21.001 
21.326 
21.621 

21.880 
22.093 
22.255 


139 
171 
192 
200 
197 

180 

155 

120 

80 

36 

10 

57 

102 

144 

184 

221 
252 
280 
304 
322 

339 
352 
360 
364 
364 

358 
345 
825 
295 
259 

213 
162 


Declina- 
tion. 


+34     3 


It 


51.60 
52.19 
52.87 
53.61 
54.35 

55.04 
55.66 
56.15 
56.49 


59 

68 
74 
74 
69 

62 
49 
34 


16 

56.65  - 

1 


56.64 
56.44 
56.09 
55.59 
54.98 

54.27 
53.51 
52.71 
51.90 
51.09 

50.31 
49.55 
48.82 
48.14 
47.48 

46.85 
46.25 
45.68 
45.16 
44.68 

44.28 
43.96 
43.77 
43.69  -l 
43.76 


20 

35 
50 
61 
71 

76 
80 
81 
81 
78 

76 
73 
68 
66 
63 

60 
57 
52 
48 
40 

32 
19 


43.97 
44.34 
44.85 


21 


37 
51 


15.287 
1.207 


49.17 
+0.676 


+0.08 
-0.1 


+0.01 
+1.0 


a  Piotoiis. 
Mag.  3.3 


Rii^t 
Ascension. 


h      m 
6     47 


22.77 
22.77 
22.66 
22.47 
22.20 

21.86 
21.47 
21.03 
20.56 
20.08 

19.61 
19.15 
18.72 
18.34 
18.01 

17.74 
17.54 
17.42 


17.37  - 

17.40    ^ 
10 


0 
11 

19 
27 
34 

39 
44 

47 
48 
47 

46 
43 
38 
33 
27 

20 
12 


17.50 

17.67 
17.92 
18.24 
18.61 

19.04 
19.50 
20.00 
20.50 
21.01 

21.51 
21.99 
22.42 
22.78 
23.09 

23.31 
23.45 
23.51 


17 
25 
32 
37 
43 

46 
50 
50 
51 
50 

4ft 

43 
36 
31 
22 

14 
6 


Declina- 
tion. 


-61  50 


It 


59.51 
63.23 
66.78 
70.08 
73.02 


372 
355 
330 
294 
254 


7^-S«  207 

77.63  ,„ 

7»-20  ,05 
80.25   gj 

80.76  — 
3 

80.73 


80.19 
79.12 
77.58 
75.61 

73.24 
70.54 
67.57  «^ 


54 

107 
154 
197 
237 


270 


64.44 

61.20 

57.97 
54.82 
51.89 
49.25 
47.00 


313 
324 
323 


315 
293 
264 
225 
176 


^^•24  122 
44.02   ^ 

43.42  — 

43.47    / 

44.18    "^ 

137 


45.55 
47.54 
50.07 
53.08 
56.44 

60.07 
63.83 
67.61 


199 

253 
301 
336 
363 


376 
378 


19.858 

2.119 


64.03 
-1.869 


+0.01 
-0.1 


-0.08 
+1.0 


T  Azgns. 

Mag.  2.8 


Right 
Aaoension. 


h      m 
6     47 


53.539  32 
53.571  — 
53.532  ^^ 
53.427  *^ 
53.259  ^^ 

223 


53.036 
52.767 
52.464 
52.140 
51.807 

51.476 
51.162 
50.871 
50.616 
50.403 


269 
303 
324 
333 
331 


314 
291 
255 
213 
165 


50.238  JJ2 

50.126   ^ 

50.008  — 

50.069     ^ 

50.124   ^ 
111 

50.235 

165 
216 
261 
302 
337 


50.400 

50.616 
50.877 
51.179 

51.516 
51.881 
52.267 
52.665 
53.064 

53.458 
53.835 
54.183 
54.494 
54.756 

54.962 
55.104 
55.180 

51.096 
1.572 


365 
3.S6 
398 
399 
394 


u  i 


348 
311 
262 
206 


142 
76 


Declina- 
tion. 


-50  30 


360 
341 
316 
283 
241 


47.87 
51.47 
54.88 
58.04 
60.87 

63.28 
65.24 
66.72 
67.69 
68.15 

68.09 
67.53 
66.48 
64.98 
63.07 

60.78 
58.18 
55.34 
52.32 
49.24 

46.14 
43.16 
40.36 
37.87 
35.76  ^^^ 

165 
3411  111 

33.00  ^2 
32.48  — 
32.60  ]^^ 
33.35    "^ 

139 


34.74 
36.71 
39.21 
42.17 
45.46 

49.00 
52.66 
56.32 


196 

148 

97 

46 

6 

56 
105 
150 
191 
229 

260 
284 
302 
308 
310 

298 
280 
249 


197 
250 
296 
329 
354 


366 
366 


52.06 

-1.214 


+0.03 
-0.1 


-0.02 
+1.0 


15  Lynda. 
Mag.  4.5 


Right 
Ascension. 


h 
6 


m 
50 


4.714  ^^2 

4.886   g2 

4.968  — 

4.959     ® 

4.863  ^ 
175 

4.688 

342 
292 
325 
339 
337 


4.446 
4.154 
3.829 
3.490 

3.153 
2.840 
2.562 
2.335 
2.168 


313 
278 
227 
167 
98 


2.070  ^ 
2.042  — 
2.088  *^ 
2.205  ^^l 
2.392  1*' 

251 


2.643 
2.954 
3.319 
3.731 
4.184 

4.670 
5.185 
5.720 
6.267 
6.821 

7.372 
7.910 
8.426 
8.907 
9.341 

9.715 
10.018 
10.239 


311 
365 
412 
453 
486 

515 
535 
547 
554 
551 

538 
516 
481 
434 
374 

303 
221 


0.597 
1.916 


Declina- 
tion. 


+58  31 


tt 


65.86 
67.84 
69.87 
71.88 
73.76 

75.45 

76.86 

77.94 

78.63 

78.91  — 
13 

78.78 


198 
203 
201 
188 
169 


141 

108 

60 


78.25 
77.34 
76.09 
74.55 

72.78 
70.83 
68.77 
66.63 
64.49 

62.41 
60.39 
58.50 
56.76 
55.22 

53.87 
52.77 
51.91 
51.33 
51.03 

51.03 
51.34 
51.97 
52.91 
54.15 

55.65 
57.39 
59.29 


53 

91 

125 

154 

177 


195 
206 
214 
214 
208 


202 
189 
174 
154 
135 


110 

86 

58 

30 

0 

31 

63 

91 

124 

150 

174 
190 


63.62 

+1.634 


+0.10 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.    9.4 

19.4 
29.3 
Mar.  10.3 
20.3 
30.3 

Apr.  9.2 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June    8.1 

18.0 

28.0 

July    8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 
15.8 
25.8 

Oct.  5.7 
15.7 

25.7 

Nov.    4.7 

14.6 

24.6 

Dec.    4.6 

14.6 
24.5 
34.5 


0  Canis  Majoris. 
Mag.  4.2 


Right 
Ascension. 


Mean  Place 
Sec  a,  Tan  d 


h       m 
6     50 
s 
19.378 
19.470 
19.513 
19.507 
19.454 


92 
43 

6 
53 
93 


19.361 
19.231 
19.075 
18.902 
18.722 

18.545 
18.382 
18.238 
18.121 
18.037 


130 
156 
173 
180 
177 

163 

144 

117 

84 

50 


17.987  j2 
17.975  — 
18.002  ^^ 


18.066 
18.165 

18.299 
18.464 
18.657 
18.875 
19.115 

19.374 
19.648 
19.934 
20.228 
20.526 

20.824 
21.116 
21.396 
21.657 
21.893 

22.096 
22.259 
22.378 


64 

99 

134 

165 
193 
218 
240 
259 

274 
286 
294 
298 
298 

292 
280 
261 
236 
203 

163 
119 


Declina- 
tion. 


-11  55 


B  Canis  Majoiia. 
Mag.  1.6 


219 
203 
183 
158 
132 


103 
74 
46 


53.82 
56.01 
58.04 
59.87 
61.45 

62.77 

63.80 

64.54 

65.00   j^ 

65.17  — 
11 

65.06 

64.68 

64.03 

63.14 

62.01 

60.69 
59.19 
57.55 
55.81 
54.03 

52.26 
50.56 
49.00 
47.62 
46.50 

45.69 
45.22 


38 

65 

89 

113 

132 


150 
164 
174 
178 
177 

170 
156 
138 
112 

81 

47 

8 

45.14  — 
45.48  ^^ 
46.23   ^^ 

113 

47.36 


48.86 
50.66 
52.71 
54.93 

57.25 
59.58 
61.85 


150 
180 
205 
222 
232 


233 
227 


17.260 

1.022 


56.87 
-0.211 


Right 
Ascension. 


h       m 
6     55 


s 
21.590 
21.670 


80 


26 

21.696  — 
21.669  ^ 
21.592   ^^ 

122 

21.470 


■hOM 


I>^d,D^d    1-0.1 


0.00 
-fl.O 


21.310 
21.122 
20.916 
20.700 

20.488 
20.287 
20.105 
19.952 
19.832 

19.749 
19.704 
19.702 
19.741 
19.820 

19.938 
20.092 
20.279 
20.498 
20.743 

21.013 
21.300 
21.604 
21.918 
22.236 

22.554 
22.863 
23.158 
23.429 
23.672 

23.876 
24.035 
24.146 


160 
188 
206 
216 
212 


201 
182 
153 
120 
83 


45 
2 

39 

79 

118 

154 
187 
219 
245 
270 

287 
304 
314 
318 
318 

309 
295 
271 
243 
204 

159 
111 


Declina- 
tion. 


-28  51 


/» 


21.67 
24.65 
27.48 
30.06 
32.36 


298 
283 
258 
230 
195 


C  Gemlnoram. 
Var.  3.7-4.3 


o3  Canis  Major! 
Macr.  3.1 


^•31  158 
37.08   „ 

77 

37-85   3, 
38.21  — 

3 


38.18 
37.73 
36.89 
35.69 
34.15 

32.33 
30.25 
27.97 
25.55 
23.06 

20.57 
18.16 
15.92 
13.92 
12.25 

10.96 

9.80  — 
10.00  ^ 
10.74    ^* 

126 

12.00 


45 

84 

120 

154 

182 


208 
228 
242 
249 
249 


241 
224 
200 
167 
129 


83 


13.75 

15.93 
18.48 
21.30 

24.29 
27.37 
30.43 


175 
218 
255 
282 
299 


308 
306 


19.459 

1.142 


25.31 
-0.551 


Rig^t  Declina- 

Ascension.  |      tion. 


h       m 
6     59 


s 
10.119 
10.249 
10.327 


130 

78 


+0,05 
-0.1 


-0.01 
-Vl.O 


^    25 

10.352  — 
10.325   ^7 

74 


10.251 

10.137 

9.993 

9.828 
9.654 

9.482 
9.322 
9.183 
9.072 
8.996 

8.958 
8.959 
9.001 
9.082 
9.201 

9.356 
9.541 
9.756 
9.995 
10.257 

10.537 
10.834 
11.143 
11.462 
11.787 

12.114 
12.438 
12.752 
13.049 
13.324 

13.566 
13.769 
13.927 


114 
144 

I6d 

174 
172 

160 

139 

111 

76 

38 

1 

42 

81 

119 

155 

185 
215 
239 
262 
280 

297 
309 
319 
325 
327 

324 
314 
297 
275 
242 

203 
158 


+20  41 


It 


Rig^t 
Ascension. 


41.99 
41.71 
41.55 
41.51 
41.57 

41.69 
41.85 
42.02 
42.18 
42.31 

42.41 
42.46 


28 

16 

4 

6 
12 

16 
17 
16 
13 
10 

5 
1 


42.47  - 
42.44    ^ 


42.39 

42.33 
42.26 
42.20 
42.15 
42.09 

42.04 
41.97 
41.87 
41.73 
41.52 

41.24 
40.87 
40.40 
39.83 
39.18 

38.44 
37.67 
36.88 
36.12 
35.41 

34.79 
34.28 
33.91 


5 
6 

7 
6 
5 
6 
5 

7 

10 
14 
21 
28 

37 
47 
57 
65 
74 

77 
79 
76 
71 
62 

51 
37 


7.687 

1.069 


40.18 
+0.378 


+0.07 
\-0.\ 


+0.01 


91 


h       m 
6     59 

s 
33.120 
33.211 
33.249  — 
33.236    ^^ 

62 

107 


33.174 

33.067 
32.924 
32.752 
32.561 
32.362 

32.164 
31 .976 
31.808 
31.665 
31.555 


143 
172 
191 
199 

198 

188 
168 
143 
110 
74 


31.481  3^ 
31.444  — 
31.446  ^ 
31.488  " 
31.569  " 

118 

31.687 

152 
183 
213 
237 
261 


31.839 

32.022 
32.235 
32.472 

32.733 
33.012 
33.305 
33.610 
33.920 

34.230 
34.534 
34.825 
35.096 
S5.339 

35.547 
35.713 
35.833 


279 
293 
305 
310 
310 


304 
291 
271 
243 
208 


166 
120 


Declii 
tioc 


-23 
II 

31.69 
34.46 
37.08 
39.49 
41.62 

43.43 
44.89 
45.99 
46.72 
47.05 

47.03 
46.63 
45. 8g 
44.7? 
43.41 

41.7^ 
39. 8C 
37.7^ 
35.5/ 
33.2^ 

31.0^ 
28.81 
26.7( 
24.9^ 
23 .4( 

22.22 
21.41] 

21.42 
21M 

23.36 
25.02 
27.  IC 
29. 5C 
32.ie 

34.97 

37 .8e 

40.71 


31 .015 
1.092 


35.1^ 
-0.42 


+0.06 
-0.1 


-0.01 
+1.0 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Htiinstoii 
nnTuiie. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.    9.4 

19.4 
29.4 
Mar.  10.3 
20.3 
30.3 

Apr.  9.2 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June    8.1 

18.1 

28.0 

July    8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 
15.8 
25.8 

Oct.  5.8 
15.7 

25.7 

Nov.   4.7 

14.6 

24.6 

Dec.    4.6 

14.6 
24.5 
34.5 


Mean  Place 
Sec  a,  Tan  ^ 


Y  Cania  Majoria. 
Mag.  4.1 


RliOit 
AsoensJkHi. 


h 
6 


m 
59 


s 

59.609 
59.708 
59.757 
59.755 
59.707 

59.615 
59.487 
59.330 
59.156 
58.973 

58.791 
58.621 
58.469 
58.343 
58.247 


09 

49 

2 

48 

92 

128 
157 
174 
183 
182 

170 

152 

126 

96 

60 


58.187  23 
58.164  — 
58.177  ^^ 
58.229  '^^ 
58.317   ^ 

123 

58.440 

155 
184 
211 
234 
255 


58.595 
58.779 
58.990 
59.224 

59.479 
59.751 
60.036 
60.332 
60.633 

60.935 
61.233 
61.520 
61.788 
62.031 

62.241 
62.412 
62.538 


272 
285 
206 
301 
302 


208 
287 
268 
343 
210 

171 
126 


Declina* 
tion. 


-15  30 


tt 


26.97 
29.38 
31.63 
33.67 
35.46 


241 
225 
204 
170 
150 


36.96 
38.16 
39.05 
39.63 
39.88 

39.83 
39.47 
38.82 
37.90 
36.72 

35.32 
33.71 
31.96 
30.10 
28.18 

26.26 
24.41 
22.70 
21.18 
19.93 

18.99 
18.44 


120 
89 
58 
25 

5 

36 

65 

92 

118 

140 

161 
175 
186 
192 
102 

18.) 
171 
152 
125 
91 

55 


14 

18.30  — 

18.59    f 

19.32   " 

116 

20.48 

155 
188 
217 
236 
249 


22.03 

23.91 
26.08 
28.44 

30.93 
83.45 
35.94 


252 
249 


57.505 
1.038 


30.09 
-0.277 


+0.05 
-0.1 


0.00 
+1.0 


6  Cania  Majoria. 
Mag.  2.0 


Rii^t 
AscensJoD. 


h 


m 
4 


s 

mm\  ^ 

60.694  ^j 
60.735  — 
60.723  ^^ 
60.660   ^ 

107 


60.553 
60.408 
60.232 
60.037 
59.832 

59.627 
59.432 
59.256 
59.105 
58.986 


145 
176 
105 
205 
205 


58.903 
58.856 


195 
176 
151 
119 
83 

47 
6 


58.850  — 

58.884   ^^ 

58.956   ^^ 
111 


59.067 
59.212 
59.391 
59.598 
59.833 


145 
179 
207 
235 
260 


60.093 
60.373  ^ 


60.668 
60.977 
61.291 

61.606 
61 .916 
62.213 
62.491 
62.740 

62.953 
63.125 
63.248 


295 
309 
314 
315 


310 
297 
278 
249 
213 


172 

123 


Declina- 
tion. 


-26  15 


29.12 
32.04 
34.80 
37.34 
39.59 

41.54 
43.12 
44.31 
45.12 
45.54 

45.58 
45.22 
44.48 
43.40 
42.00 

40.31 
38.37 
36.22 
33.94 
31.58 

29.21 
26.91 
24.76^^^ 


292 
276 
254 
225 
195 


158 

119 

81 

42 

4 

36 

74 

108 

140 

169 

194 
215 
228 
236 
237 

230 


22.83 

21.21 

19.96 
19.14 
18.80 
18.97 
19.65 

20.86 
22.53 
24.63 
27.09 
29.82 

32.72 
35.71 
38.69 


193 

1G2 
125 


82 
34 

17 

68 

121 

167 
210 
246 
273 
290 

299 
298 


58.493 
1.115 


32.77 
-0.493 


+0.05 
-0.1 


-0.01 
+1.0 


63  Aurige. 

Mag.  5.1 


Rif^it 
Asoeoskm. 


h 

i 


m 
o 


55.789 

160 

55.949 
56.045  3^ 
56.079  ~ 
56.050   ^ 

87 

55.963 

136 
175 
200 
214 
213 


55.827 
55.652 
55.452 
55.238 

55.025 
54.824 
54.647 
54.501 
54.396 


201 
177 
146 
105 
60 


54.336   j3 

54.323  — 

54.359  ^ 

54.443  ^* 

54.573  *^ 
173 

54.746 

54.958^*^ 

55.206  ^** 

55.485  ^® 

55.793  ^^ 

330 


56.123 
56.475 
56.844 
57.224 
57.612 

58.004 
58.392 
58.770 
59.128 
59.459 

59.752 
59.998 
60.192 


352 
369 
380 
388 
392 


388 
378 
358 
331 
293 


246 
194 


r>e(rlin»* 
tion. 


+39  27 


32.22 
33.10 
34.08 
35.12 
36.18 

37.20 
38.11 
38.86 
39.42 
39.76 

39.87 
39.73 
39.38 
38.82 
38.08 

37.19 
36.19 
35.10 
33.96 
32.80 

31.63 
30.47 
29.35  "^ 


88 

08 

101 

106 

102 

01 
75 
56 
34 
11 

14 

35 
56 
74 
89 

100 
109 
111 
116 
117 

116 


28.27 
27.24 

26.26 
25.35 
24.52 
23.79 
23.15 

22.64 
22.27 
22.08 


108 

103 

98 


91 
83 
73 
64 
51 

37 
19 

22.07  — 

22.26   ^^ 

39 

22.65 
23.24 
24.01 


59 
77 


52.857 
1.295 


31.38 
+0.823 


+0.08 
-0.1 


+0.02 
+1.0 


61  Geminomm. 
Mag.  5.3 


Right 

ASOQQSiOQ. 


h 


m 

8 


35.321  ^3^ 

35.456 

35.540 

35.573  — 

35.555   ^* 
65 

35.490 

105 
135 
157 
169 
167 


35.385 
35.250 
35.093 
34.924 

34.757 
34.599 
34.460 
34.347 
34.267 

34.222 


34.215  — 
34.247  f 
34.318  '^ 
34.424  ^^ 

140 

34.56-1 


158 

139 

113 

80 

45 


34.736 
34.937 
35.162 
35.409 

35.677 
35.960 
36.258 
36.567 
36.883 

37.203 
37.521 
37.830 
38.126 
38.401 

38.644 
38.850 
39.010 


172 
201 
225 
247 
268 


283 
298 
309 
316 
320 

318 
309 
296 
275 
243 

206 
160 


DecUnft- 
tion. 


+16  18 


»/ 


10.37 
9.77 
9.31 
8.99 
8.81 

8.73 
8.73 
8.79 
8.88 
8.99 

9.11 
9.24 
9.36 
9.48 
9.60 

9.74 

9.89 

10.05 

10.22 

10.40 

10.57 
10.71 
10.80 
10.83 
10.76 

10.58 

10.27 

9.82 

9.23 

8.50 

7.66 
6.72 
5.73 
4.72 
3.74 

2.81 
2.00 
1.31 


60 
45 
32 

18 
8 

0 

6 

9 

11 

13 

13 
12 
13 
12 
14 

15 
16 
17 
IS 
17 

14 
9 
3 

7 
18 

31 
45 
59 
73 

84 

94 
99 
101 
08 
03 

SI 


32.969 
1.042 


8.93 
+0.292 


+0.08 


+0.01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
MeanT&ne. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.    9.4 

19.4 
29.4 
Mar.  10.3 
20.3 
30.3 

Apr.  9.3 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June    8.1 

18.1 

28.0 

July    8.0 

18.0 
28.0 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 
15.8 
25.8 

Oct.  5.8 
15.7 

25.7 

Nov.    4.7 

14.7 

24.6 

Dec.    4.6 

14.6 
24.5 
34.5 


Mean  Place 
Sec  d,  Tan  fl 


D^a,  Dm  a 
Dif,  d,  D»  d 


y^  Volantis. 
Mag.  3.9 


Right 
Asoensim. 


m 
9 


h 

7 

8 

31.36 
31.36 
31.23 
30.97 
30.60 

30.14 
29.59 
28.97 
28.31 
27.63 

26.94 
26.26 
25.61 
25.01 
24.47 

24.01 
23.64 
23.36 
23.18 
23.10  - 

4 

23.14 
23.29 
23.54 
23.89 
24.34 


0 

13 
26 
37 
40 

55 
02 
66 
68 
69 

68 
65 
00 
54 
46 

37 
28 
18 


24.86 
25.46 
26.11 
26.79 

27.48 

28.16 
28.82 
29  42 
29.94 
30.38 

30.70 
30.91 
30.99 


15 

25 
35 
45 
52 

60 
65 
68 
69 
68 

66 
60 
52 
44 
32 

21 

8 


Declina- 
tion. 


-70  21 


// 


39.81 
43.62 
47.32 
50.84 
54.05 

56.89 
59.32 
61.26 
62.71 
63.60 

63.98 
63.82 
63.14 
61.94 
60.28 

58.19 
55.73 
52.96 
49.95 
46.78 

43.56 
40.39 
37.3^ 
34.54 
32.09 


381 
370 
352 
321 
284 


243 

194 

145 

89 

38 

16 

68 

120 

166 

209 

246 
277 
301 
317 
322 

317 
304 
281 
245 
200 

30.09  ^^ 

28.59  ,^ 

27.68   ^ 

27.41  — 

27.80   ^* 
108 


28.88 
30.58 
32.86 
35.67 
38.90 

42.45 
46.19 
50.02 


170 
228 
281 
323 
355 


374 
383 


27.782 
2.975 


45.79 
-2.803 


-0.01 
-0.1 


-0.06 
+1.0 


\  Oeminoniin. 
Mag.  3.6 


Right 
Ascension. 


h       m 
7     13 

8 

18.378  ,,, 

140 

18.518  ^ 

89 

18.607   „ 

37 

18.644  — 

18.630   " 
61 


18.569 
18.466 
18.333 
18.177 
18.009 

17.842 
17.683 
17.542 
17.427 
17.344 


103 
133 
156 
168 
167 


159 

141 

115 

83 

48 

17.296   ^^ 

17.286  -- 

17.314   ^ 

17.379  ^ 

17.481  '^^ 
136 


17.617 
17.785 
17.981 
18.203 
18.447 

18.712 
18.994 
19.290 
19.599 
19.916 

20.236 
20.557 
20.870 
21.169 
21.447 

21.695 
21.906 
22.073 


168 
196 
222 
244 
265 

282 
296 
309 
317 
320 

321 
313 
299 
278 
248 


211 
167 


Declina- 
tion. 


+16  41 


ti 


35.31 
34.72 
34.28 
33.98 
33.82 

33.76 
33.78 
33.86 
33.97 
34.10 

34.23 
34.36 
34.48 
34.60 
34.71 

34.83 
34.97 
35.10 
35.25 
35.39 

35.52 
35.63 
35.68  — 
35.67     ^ 


59 
44 

30 

16 

6 

2 

8 

11 

13 

13 

13 
12 
12 
11 
12 

14 
13 
15 
14 
13 

11 


35.56 

35.33 
34.98 
34.50 
33.88 
33.11 

32.24 
31.28 
30.28 
29.26 
28.27 

27.35 
26.54 
25.86 


11 
23 

35 

48 
62 

77 

87 

96 

100 

102 

99 

92 

81 
68 


16.021 
1.044 


34.15 
+0.300 


+0.07 
-0.1 


+0.01 
+0.9 


TT  Azgns. 
Mag.  2.7 


Rig^t 
Ascension. 


h   m 
7  14 


8 

12.721 
12.813 
12.848 
12.824 
12.745 

12.616 
12.445 
12.240 
12.014 
11.774 

11.532 
11.299 
11.085 
10.894 
10.737 

10.616 
10.536 
10.497 
10.502 
10.550 

10.641 
10.774 
10.946 
11.154 
11.393 

11,664 
11.960 
12.276 
12.607 
12.947 

13.289 
13.626 
13.948 
14.247 
14.514 

14.741 
14.921 
15.048 


92 
35 

24 

79 

129 

171 
205 
226 
240 
242 

233 
214 
191 
157 
121 

80 
39 

5 
48 
91 

133 
172 
208 
239 
271 

296 
316 
331 
340 
842 

337 
322 
299 
267 
227 

180 
127 


Declina- 
tion. 


-^6  56 


It 


42.14 
45.47 
48.68 
51.66 
54.36 

56.72 
58.67 
60.21 
61.30 
61.94 

62.12 
61.86 
61.15 
60.03 
58.52 

56.68 
54.52 
52.13 
49.53 
46.84 

44.12 
41.45 
38.94 
36.65 
34.68 


333 
321 
298 
270 
336 

195 

154 

109 

64 

18 


20 

71 

112 

151 

184 

216 
239 
260 
269 
272 

267 
251 
229 
197 
157 


^•11  110 

32.01  ,, 

31.44-^' 
31.45     ^ 

32.02  *' 

116 

33.18 

171 

221 
263 
298 
321 

335 
338 


34.89 

37.10 
39.73 
42.71 

45.92 
49.27 
52.65 


10.561 
1.251 


46.56 
-0.752 


6  Oemlnornm. 
Mag.  3.5 


Ri^t 
Ascension. 


h      m 
7     15 


8 

8.951 
9.099 
9.193 


148 
94 


9.234  — 
9.222   " 

61 


9.161 
9.057 
8.921 
8.760 
8.587 

8.414 
8.250 
8.104 
7.985 
7.898 


104 
136 
161 
173 
173 

104 

146 

119 

87 

52 


7.846   ^, 

7.834  — 

7.862  ® 

7.929  ^^ 

8.034  '^ 
139 

8.173 


8.345 
8.548 
8.775 
9.028 

9.301 

9.591 

9.898 

10.217 

10.544 

10.876 
11.208 
11.532 
11.842 
12.132 

12.390 
12.611 
12.786 


172 
203 
227 
253 
273 


290 
307 
319 
327 
332 


332 
324 
310 
290 
258 


221 

175 


Declina- 
tkm. 


+22   8 

17.60  3^ 

17.25- 

17.28 

17.42 

17.63 
17.89 
18.16 
18.40 
18.61 

18.77    ^ 

18.86  3 
18.89  - 

18.87  [ 
18.80 


14 
21 


27 
24 
21 
16 


18.69 
18.56 
18.40 
18.24 
18.06 

17.86 
17.65 
17.39 
17.09 
16.73 

16.29 
15.77 
15.17 
14.47 
13.70 

12.88 
12.03 
11.17 
10.37 
9.64 

9.01 
8.51 
8.16 


11 


13 
lU 
16 
IS 
30 


21 
36 
30 
36 
44 


52 
60 

70 


<< 


82 


gs 


SO 
73 
63 

50 
35 


+0.04 
-0.1 


-0.02 
+0.9 


6.499 
1.080 


16.82 
+0.407 


+0.07 
-0.1 


+0.01 
+0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waditafton 

JteDTlDIB. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.   9.4 


Mu. 


Apr. 


May 


19.4 
29.4 
10.3 
20.3 
30.3 

9.3 
19.2 
29.2 

9.2 
19.1 


9  Volantis. 
Mag.  4.0 


Right 
AjOBBBion. 


29.1 

June  8.1 

18.1 

28.0 

Jttly    8.0 

18.0 
28.0 
^ug.  6.9 
16.9 
26.9 

Sept.  5.8 
15.8 
25.8 

Oct.  5.8 
15.7 

25.7 
Kov.   4.7 

14.7 

.24.6 

Dec.    4.6 

14.6 

.      24.5 

34.5 


h 

7 


m 
16 


Mean  Place 
Sec  S,  Tan  d 


Df  a,  Dm  a 


a 
56.23 
56.27 
56.18 
55.99 
55.69 

55.30 
&4.o4 
54.30 
53.73 
53.14 

52.54 
51.94 
51.37 
60.84 
50.38 

49.97 
49.63 
49.38 
49.23 
49.16 

49.19 
49.32 
49.54 
49.84 
50.24 

60.70 
51.23 
51.81 
52.42 
53.04 

53.67 
64.27 
64.83 
65.32 
65.73 

66.05 
66.27 
66.38 


4 

0 
10 
30 
39 

46 
54 
67 
59 
60 

60 
67 
63 
46 
41 

34 

25 

15 

7 

3 

13 
22 
80 
40 
46 

63 
68 
61 
62 
63 

60 
66 
49 
41 
32 

22 
11 


Decllna. 
tion. 


-67  47 


// 


66.48 
70.32 
74.07 
77.63 
80.90 

83.83 
86.33 
88.37 
89.90 
90.91 

91.38 
91.31 
90.72 
89.62 
88.05 

86.03 
83.64 
80.92 
77.94 
74.82 

71.61 
68.43 
65.38 
62.55 
60.06 


884 
375 
356 
327 
293 


260 
204 
163 
101 
47 


t  Qemlnomin. 
Mag.  3.9 


7 

59 

110 

157 

202 

239 
272 
298 
312 
321 

318 
306 
283 
249 
207 


57.^  165 

56.44  ^^ 
55.47  3, 
55.13  — 

55.45  ^^ 

99 

56.44 

163 

223 

276 

321 

353 


58.07 

60.30 
63.06 
66.27 

69.80 
73.55 

77.39 


375 
384 


Riftht 
Aaoeosion. 


h 

7 


m 
20 


52.978 
2.647 


72.73 
-2.451 


0.00 
-0.1 


-0.05 
+0.9 


33^282  ^^ 

33.547 

33.594  — 

33.587     ^ 
60 


33.527 
33.422 
33.282 
33.115 
32.935 

32.752 
32.578 
32.423 
32.294 
32.197 

32.139 
32.120 
32.143 
32.206 
32.309 

32.449 
32.624 
32.830 
33.063 
33.323 

33.605 
33.907 
34.225 
34.556 
34.898 

35.245 
35.593 
35.935 
36.262 
36.568 

36.842 
37.078 
37.267 


105 
140 
167 
180 
183 


174 

155 

129 

97 

68 

19 

23 

63 

103 

140 

176 
206 
233 
260 
282 

302 
318 
331 
342 
347 

348 
342 
327 
306 
274 

236 

189 


DeoUn»> 
lion. 


+27  57 


57.92 
58.01 
58.27 
58.64 
59.10 

59.61 
60.12 
60.60 
61.01 
61.33 

61.52 
61.59 
61.54 
61.38 
61.11 

60.76 
60.35 
59.88 
59.37 
58.84 

58.28 
57.70 
57.10 
56.47 
55.82 

55.12 
54.38 
53.62 
52.82 
52.01 

51.20 
50.43 
49.72 
49.11 
48.61 

48.26 
48.09 
48.08 


9 
26 
37 
46 

51 

51 
48 
41 
82 
19 

7 

5 
16 
27 
35 

41 
47 
51 
63 
66 

68 
60 
63 
65 
70 

74 

76 
80 
81 
81 

77 
71 
61 
60 
35 

17 
1 


7  Canis  Majoris. 
Mag.  2.4 


30.708 
1.133 


57.79 
+0.531 


RM^t 
Anension. 


h      m 
7     20 

48*490  ^^ 

48.598   ^ 

48.653  — 

48.652     ^ 

48.600   *^ 
100 


+0.07 
-0.1 


+0.01 
+0.9 


48.500 
48.360 
48.187 
47.992 
47.783 

47.573 
47.369 
47.181 
47.016 
46.880 


140 
173 
195 
209 
210 


204 
188 
165 
136 
101 


46.779    g3 

46.716   25 

46.691  — 

46.705   ^* 

46.758   ^ 
91 

46.849 

129 
164 
197 
226 
263 


46.978 
47.142 
47.339 
47.564 

47.817 
48.092 
48.387 
48.698 
49.017 

49.341 
49.662 
49.971 
50.263 
50.528 

50.757 
50.946 
51.085 


275 
295 
311 
319 
324 


321 
809 
292 
265 
229 


189 
139 


Declins- 
tion. 


-29     8 


tt 


14.70 
17.76 
20.71  ^ 
23.45 
25.92 

28.06 
29.84 
31.25 
32.25 
32.84 

33.02 
32.79 
32.18 
31.19 
29.86 

28.21 
26.29 
24.14 
21.84 
19.43 

16.99 
14.60 
12.34 
10.31 
8.55 

7.15 
6.19  ,^ 
5.72  — 
5.78  ^ 
6.36  ^ 

112 


306 


274 
247 
214 


178 

141 

100 

59 

18 

23 

61 

99 

133 

165 

192 
215 
230 
241 
244 

239 
226 
203 
176 
140 

96 


7.48 

9.10 

11.18 

13.65 

16.43 

19.42 
22.53 
25.65 


162 
208 
247 

278 
299 


311 
312 


46.397 
1.145 


18.70 
-0.557 


+0.05 
-0.1 


-0.01 
+Q.^ 


Qroombridce  1808. 

Mag.  5.8 


Right 
AsoensioD. 


h       m 
7     22 


8 

14.89 
15.18 
15.34 
15.37 
15.28 

15.07 
14.75 
14.35 
13.90 
13.40 

12.89 
12.40 
11.94 
11.54 
11.22 

10.97 
10.82 
10.76 
10.80 
10.96 

11.20 
11.53 
11.94 
12.44 
13.00 

13.62 
14.29 
15.00 
15.74 
16.50 

17.27 
18.04 
18.77 
19.47 
20.11 

20.68 
21.14 
21.50 


29 

16 
3 

9 
21 

32 
40 
45 
60 
51 

49 
46 
40 
32 
25 

15 
6 

4 

16 
24 

33 
41 
50 
56 
62 

67 
71 
74 
76 

77 

77 
73 
70 
64 
57 

46 
36 


DeoUn»> 

tlOQ. 


+68  38 


tt 


18.75 
21.11 
23.59 
26.09 
28.51 

30.73 
32.70 
34.29 
35.46 
36.17 

36.38 
36.10 
35.34 
34.14 
32.54 

30.61 
28.39 
25.97 
23.39 
20.73 

18.06 
15.42 
12.89 
10.49 
8.28 

6.30 
4.59 
3.17 
2.10 
1.38 

1.05 
1.12 
1.59 
2.49 
3.79 

5.45 
7.42 
9.66 


236 
248 
250 
242 
222 


197 

159 

117 

71 

21 


28 

76 

120 

160 

193 

222 
242 
258 
266 
267 

264 
263 
240 
221 
198 

171 

142 

107 

72 

33 

7 

47 

90 

130 

166 

197 
224 


9.238 
2.746 


19.97 
+2.556 


+0.13 


+0.06 
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Washini 
Mean  Time. 


§  Geminonun. 

(PoUwio.) 
Mag.  1.2 


Right 
Asoeosion. 


Jan.  0.5 
10.5 
20.5 
30.5 

Feb.    9.4 

19.4 
29.4 
Mar.  10.4 
20.3 
30.3 

Apr.  9.3 
19.2 
29.2 

May  9.2 
19.2 

29.1 

June    8.1 

18.1 

28.1 

July    8.0 

18.0 
28.0 
Aug.  6.9 
16.9 
26.9 

Sept.  5.9 
16.8 
25.8 

Oct.  5.8 
15.8 

25.7 

Nov.    4.7 

14.7 

24.6 

Dec.    4.6 

14.6 
24.6 
34.5 


Mean  Place 
Sec  d,  Tan  d 


h 

7 


m 
40 


s 

13.251 
13.431 
13.556 
13.625 


180 

125 

09 


13.636  il 

43 


13.593 
13.503 
13.374 
13.215 
13.040 

12.858 
12.681 
12.520 
12.380 
12.272 


90 

129 
159 
175 
182 

177 
161 
140 
106 

74 


D^  a,  Do*  a 


12.198 

12.161  — 

12.163     ^ 

12.206   *^ 

12.288  *^ 
118 

12.406 

153 
185 
215 
241 
267 

288 
308 
325 
338 
346 

351 
349 
338 
319 
290 

253 

208 


12.559 
12.744 
12.959 
13.200 

13.467 
13.755 
14.063 
14.388 
14.726 

15.072 
15.423 
15.772 
16.110 
16.429 

16.719 
16.972 
17.180 


Declina- 
tion. 


+28  13 


It 


46.88 
46.91 
47.14 
47.50 
47.98 

48.54 
49.13 
49.70 
50.21 
50.64 

50.95 
51.12 
51.17  ~ 
51.09     ® 

20 

30 


3 
23 
36 
48 
56 

59 
57 
51 
43 
31 

17 


4  Puppls. 
Mag.  5.1 


Right 
Ascension. 


50.89 

50.59 
50.19 
49.72 
49.19 
48.61 

47.97 
47.30 
46.58 
45.83 
45.04 

44.20 
43.31 
42.38 
41.42 
40.44 

39.47 
38.53 
37.66 
36.90 
36.27 

35.81 
35.54 
35.45 


40 
47 
53 
58 
64 

67 
72 
75 
79 
84 

89 
93 
96 
98 
97 

94 
87 
76 
63 
46 

27 
9 


10.693 
1.135 


48.17 
+0.537 


+0.07 
-0.2 


+0.02 
+0.9 


h 
7 


m 
42 


8 

6.843 
6.985 
7.077 


142 
92 


7.119  i? 


7.111 

7.056 
6.961 
6.832 
6.678 
6.509 

6.336 
6.167 
6.009 
5.871 
5.758 

5.675 
5.623 
5.605 
5.622 
5.673 

5.757 
5.873 
6.020 
6.196 
6.398 

6.625 
6.873 
7.141 
7.429 
7.728 

8.035 
8.344 
8.650 
8.945 
9.219 

9.466 
9.678 
9.846 


8 
55 

95 
129 
154 
169 
173 

109 
158 
138 
113 
83 

52 
18 

17 
51 
84 

116 
147 
176 
202 
227 

248 
268 
288 
299 

307 

309 
306 
295 
274 
247 


212 
168 


Declina- 
tion. 


14  21 


n 


29.26 
31.73 
34.06 
36.20 
38.11 

39.77 
41.14 
42.20 
42.97 
43.44 

43.59 
43.46 
43.04 
42.37 
41.45 

40.30 
38.95 
37.42 
35.77 
34.06 

32.31 
30.60 
28.99 
27.53 
26.31 

25.38 
24.79 
24.59 
24.79 
25.42 

26.48 
27.93 
29.73 
31.84 
34.16 

36.64 

39.18 
41.71 


247 
233 
214 
191 
166 


137 

106 

77 

47 

15 

13 
42 
67 
02 
115 

135 
153 
165 
171 
175 

171 
161 
146 
122 
93 

59 
20 

20 

63 

106 

145 
180 
211 
232 
248 

254 
253 


4^  Argus. 
Mag.  3.5 


Right 
Ascension. 


h     m 
7     45 


8 

47.715 
47.855 
47.943 


140 

88 


47.977  if 


4.799 
1.032 


31.95 
-0.256 


+0.05 
-0.2 


-0.01 
+0.9 


47.959 

47.892 
47.783 
47.640 
47.469 
47.283 

47.091 
46.901 
46.723 
46.565 
46.430 

46.325 

46.254 

46.217 

46.215  ~ 

46.251   ^ 
72 

46.323 

46.429 

46.568 

46.741 

46.943 


18 
67 

109 
143 
171 
186 
192 

190 
178 
158 
135 
106 

71 
37 


47.171 
47.426 
47.702 
47.998 
48.308 

48.626 
48.947 
49.263 
49.565 
49.847 

50.098 
50.312 
50.479 


106 
139 
173 
202 
228 

256 
276 
296 
310 
318 

321 
316 
302 
282 
251 

214 
167 


Declina- 
tion. 


-24  38 


tt 


49.83 
52.79 
55.63 
58.29 
60.70 

62.83 
64.64 
66.09 
67.17 
67.87 

68.20 
68.17 
67.77 
67.01 
65.93 

64.57 
62.93 
61.08 
59.04 
56.91 

64.73 
52.56 
50.50 
48.60 
46.96 

45.64 

44.70 

44.22 

44.21  — 

44.71   ^ 
100 

45.71 


296 
284 
266 
241 
213 


181 

145 

108 

70 

33 

8 

40 

76 

108 

136 

164 
185 
204 
218 
218 

217 
206 
190 
164 
132 

94 

48 


47.19 
49.11 
51.41 
54.02 

56.84 
59.79 
62.77 


148 
192 
230 
261 
282 

295 
298 


45.688 
1.100 


53.64 
-0.469 


+0.06 
-0.2 


-0.01 
+0.9 


(ff  Geminorom. 
Mag.  5.0 


Right 
AsorasJoo. 


h  m 
7  48 


8 

24.075 
24.263 
24.396 
24.473 
24.494 

24.461 
24.380 
24.259 
24.109 
23.941 

23.766 
23.593 
23.432 
23.293 
23.183 


188 

133 

77 
21 

33 

81 
121 
150 
168 
175 

173 
161 
139 
110 

77 


23.106 
23.064 
23.060 
23.095 
23.169 


42 
4 

35 

74 

109 

23.278 
23.420  ^^ 
23.595  ^^* 
23.801** 


234 
360 


281 


24.035 

24.295 
24.676 
24.876  ** 
25.194  '^ 
25.528  ^ 

346 

26.874 

360 


26.224 
26.571 
26.909 
27.230 

27.526 
27.786 
27.999 


347 
338 

321 
296 

259 
214 


Dedina- 
tion. 


+26  58 


r» 


61.52 
61.45 -i 
61.57  » 
61.85 
62.26 


26 
41 
51 


62.77 
63.32 
63.87 
64.38 
64.82 

65.17 
65.40 


55 
» 

51 
44 
35 

2S 


U 

65.51-- 
65.50    ^ 


65.37 

65.13 
64.81 
64.43 
63.95 
63.42 

62.86 
62.23 
61.55 
60.82 
60.04 

59.19 
68.27 
67.82 
56.32 
66.27 

64.23 
63.20 
62.23 
61.56 
50.61 

60.04 
49.66 
49.46 


13 
34 

33 
38 
48 
53 
56 

63 

08 
73 
78 
85 

92 

9S 

100 

105 

104 

103 
•7 
87 
75 
57 

38 
20 


21.659 
1.122 


63.30 
+0.50» 


+0.07 
-0.2 


+0.02 
+0.9 
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Wtdiinrtoo 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.   9.4 

19.4 
29.4 
Mtf.  10.4 
20.3 
30.3 


26  LynciB. 
Mag.  5.7 


Right 
Aaoenskm. 


Apr. 


ifcy 


9.3 
19.3 
29.2 

9.2 
19.2 


h      m 
7     48 


s 

39.423 
39.653 
39.815 
39.903 


230 

162 

88 


39.919  i? 

55 

39.864 
39.747 
39.578 
39.369 
39.134 

38.887 
38.642 
88.414 
38.213 
38.047 

37.925 
37.860 
87.826  — 
37.853  ^ 
37.933  ^ 

129 

38.062 


117 
160 
200 

235 
247 

245 
228 
201 
166 
122 


75 


38.238 
88.458 
38.718 
39.016 

89.347 
39.710 
40.099 
40.510 
40.939 

41.381 
41.828 
42.271 
42.700 
48.106 

43.476 
48.801 
44.068 


176 
220 
260 
296 
331 

863 
880 
411 
420 
442 

447 
448 
420 

406 
870 


167 


Declina- 
tion. 


+47  40 


// 


118 
137 
149 
157 
155 


57.21 

58.39 
59.76 
61.25 
62.82 

64.37 
65.83 
67.13 
68.20 
69.00 

69.50 
69.68 
69.54 
69.09 
68.33 

67.33 
66.09 
64.67 
63.10 
61.42 

59.67 
57.87 
56.07 
54.28 
52.55 

50.89 
49.32 
47.87 
46.55 
45.43 

44.50 
43.81 

43.37  ^^ 
43.22  — 

43.38  ^® 

45 

43.83 
44.58 
45.59 


146 

130 

107 

80 

50 

18 

14 

45 

76 

100 

124 
142 
157 
168 
175 

180 
180 
179 
173 
166 

157 
145 
132 
112 
93 

69 
44 


Groombridge  1874. 
Mag.  5.6 


75 
101 


RifOit 
Ascension. 


36.153 
1.488 


60.54 
+1.102 


h 


m 
50 


s 

17.28 
17.72 
18.00 


44 
28 


18.11  -i^ 


18.05 

17.84 
17.46 
16.97 
16.39 
15.74 

15.05 
14.36 
13.70 
13.10 
12.57 

12.14 
11.83 
11.63 
11.56  — 
11.62     ® 

20 

11.82 
12.13 
12.56 
13.10 
13.75 


6 

21 

38 
49 
58 
66 
69 

69 
66 
60 
53 
43 

31 
20 


14.48 
15.29 
16.17 
17.11 
18.08 

19.08 
20.07 
21.06 
22.00 
22.87 

23.65 
24.32 
24.84 


31 
43 
54 
66 
73 

81 
88 
94 
97 
100 

99 
99 
94 
87 
78 

67 
52 


Declina- 
tion. 


+  74    8 


34.40 
36.84 
39.49 
42.21 
44.90 

47.45 
49.77 
51.73 
53.28 
54.35 

54.91 
54.94 
54.42 
53.42 
51.95 

50.08 
47.85 
45.33 
42.60 
39.73 

36.78 
33.81 
30.89 
28.07 
25.43 

23.00 
20.83 
18.95 
17.44 
16.31 


244 
265 
272 
269 
255 


232 
196 
155 
107 
56 


a:  Argus. 

hlBg.  3.6 


3 

52 
100 
147 
187 

223 
252 
273 
287 
295 

297 
292 
282 
264 
243 

217 
188 
151 
113 
71 


15.60 
15.32  — 
15.51   ^® 
16.18   ®^ 
17.31  "^ 

156 


18.87 
20.82 
23.10 


195 
228 


Right 
Ascension. 


h       m 
7     54 

s 

40.918 

41.055  ^^^ 

41.119  — 

41.108   " 

41.025   ^ 
151 

40.874 


40.665 
40.409 
40.115 
39.797 

39.466 
39.135 
38.813 
38.512 
38.240 


209 
256 
294 
318 
831 

331 
322 
301 
272 
236 


Vn>i      +O.09  +0.03 

Mlkd    H>^  +0.9 


10.049 
3.660 


38.80 
+3.521 


+0.14 


+0.11 
+0.9 


38.004^^ 

37.809  ^^^ 

37.663 

37.569  ^j 

37.528  — 
15 

37.543 

70 

126 

181 

234 

282 

826 
365 
396 
417 
429 


37.613 

37.739 
37.920 
38.154 

38.436 
38.762 
39.127 
39.523 
39.940 

40.369 
40.798 
41.216 
41.609 
41.966 

42.274 
42.523 
42.705 


429 
418 
393 
857 
308 


249 

182 


Declina- 
tion. 


coCancri 
Mag.  5.9 


-52  45 


>» 


17.45 
21.23 
24.97 
28.59 
31.98 

35.06 
37.78 
40.09 
41.93 
43.28 

44.13 
44.48 
44.30 
43.63 
42.48 

40.89 
38.89 
36.55 
33.91 
31.08 

28.11 
25.11 
22.16 
19.38 
16.87 


378 
374 
362 
339 
308 


272 
231 
184 
135 
85 

85 

18 

67 

115 

159 

200 
234 
264 
283 
297 

300 
295 
278 
251 
215 
1-4.72  ^^^ 

11«3   59 
11.24- 

11.29     * 

69 


Right 
Ascension. 


I 


11.98 
13.31 
15.25 
17.74 
20.69 

24.01 
27.61 
31.35 


133 
194 
249 
295 
332 


360 
374 


h      m 
7     55 


8 

53.512 
53.705 
53.846 
53.930 
53.958 

53.932 
53.860 
53.747 
53.603 
53.439 

53.267 
53.096 
52.936 
52.797 
52.686 

52.605 
52.558 
52.549  — 
52.576   ^^ 

64 
101 


193 

141 

84 

28 

26 

72 
113 
144 
164 
172 

171 
160 
139 
111 

81 

47 


38.618 
1.652 

+0.03 
-0.2 


24.32 
-1.315 


-0.04 
+0.^ 


52.640 

52.741 
52.875 
53.041 
53.238 
53.461 

53.711 
53.984 
54.278 
54.590 
54.917 

55.258 
55.605 
55.951 
56.291 
56.614 

56.911 
57.174 
57.395 


134 

166 
197 
223 
250 

273 
294 
312 
327 
841 

347 
346 
340 
323 
297 

263 
221 


Declina- 
tion. 


+25  37 


rr 


23.01 
22.83 
22.83 
23.02 
23.36 

23.79 
24.29 
24.81 
25.32 
25.78 

26.15 
26.41 
26.56 
26.62 
26.57 

26.41 
26.15 
25.82 
25.45 
24.99 

24.47 
23.92 
23.29 
22.59 
21.84 

21.00 
20.10 
19.11 
18.07 
16.98 

15.86 
14.75 
13.69 
12.71 
11.86 

11.18 
10.67 
10.34 


18 
0 
19 
84 
43 

50 
52 
51 
46 
37 

26 

15 

6 

5 

16 

26 
33 
37 
46 
52 

55 

63 
70 
75 
84 

90 

90 

104 

100 

112 

111 

106 

98 

85 

68 

51 
33 


51.041 
1.109 


25.16 
+0.480 


+0.07 


+0.01 


384 


APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9.5 

19.4 
29.4 
Mar.  10.4 
20.3 
30.3 

Apr.  9.3 
19.3 
29.2 

May  9.2 
19.2 

29.2 

June    8.1 

18.1 

28.1 

July    8.0 

18.0 
28.0 
Aug.  7.0 
16.9 
26.9 

Sept.  5.9 
15.8 
25.8 

Oct.  5.8 
15.8 

25.7 

Nov.    4.7 

14.7 

24.7 

Dec.    4  6 

14.6 
24.6 
34.5 


X  Geminonun. 
Mag.  5.0 


Right 
Ascension. 


Mean  Place 
Sec  d,  Tan  9 


h  m 
7  58 


D^  a,  Dtt  a 


8 

24.270 
24.470 
24.616 
24.704 
24.735 

24.712 
24.639 
24.524 
24.379 
24.212 

24.036 
23.861 
23.698 
23.554 
23.438 

23.353 
23.303 
23.291 
23.317 
23.380 

23.480 
23.614 
23.781 
23.979 
24.204 

24.456 
24.731 
25.030 
25.346 
25.680 

26.026 
26.380 
26.733 
27.079 
27.410 

27.715 
27.985 
28.212 


200 

146 

88 

31 

23 

73 
116 
145 
167 
176 

175 
163 
144 
116 
85 

50 
12 

26 

63 

100 

134 
167 
108 
225 
252 

275 
290 
316 
334 
346 

354 
353 
846 
331 
805 

270 
227 


Declina- 
tion. 


+28     1 


// 


5 

15 
33 
47 
57 

62 
63 
50 
52 
41 

28 
15 


48.00 
47  95 
48.10 
48.43 
48.90 

49.47 
50.09 
50.72 
51.31 
51.83 

52.24 
52.52 
52.67 
52.68  — 
52.57   " 

24 

52.33 
51.98 
51.54 
51.02 
50.43 

49.77 
49.04 
48.27 
47.43 
46.54 

45.59 
44.58 
43.50 
42.39 
41.26 

40.13 
39.04 
38.01 
37.09 
36.32 

35.72 
35.32 
35.13 


27  Lyncis. 
Mag.  4.9 


Right 
Ascension. 


35 
44 
52 
50 
66 

73 

77 
84 
80 
05 

101 
108 
111 
113 
113 

100 

103 

02 

77 

60 

40 
10 


21.749 
1.133 


50.57 
+0.532 


h 

8 


m 
2 


+0.07 


D^  d,  D^  a    1-0.2 


+0.02 
+0.9 


s 

12.350 
12.614 
12.803 
12.914 
12.944 

12.899 
12.784 
12.611 
12.391 
12.138 

11.870 
11.601 
11.345 
11.112 
10.917 

10.764 
10.661 
10.610 
10.615 
10.674 

10.786 
10.950 
11.162 
11.420 
11.720 

12.059 
12.432 
12.838 
13.271 
13.726 

14.197 
14.677 
15.156 
15.624 
16.070 

16.479 
16.840 
17.141 


264 

180 

HI 

30 

45 

115 
173 
220 
253 
268 


260 
256 
233 
105 
153 


103 
51 

5 

50 
112 

164 
212 
258 
300 
830 

873 
406 
433 
455 
471 

480 
470 
468 
446 
400 


361 
801 


Dedina* 
tion. 


+51  44 


n 


55.13 
56.44 
57.99 
59.70 
61.48 

63.26 
64.94 
66.46 
67.74 
68.73 


131 
155 
171 
178 
178 


168 

152 

128 

00 

65 


69.38  3^ 
69.68  — 
69.62  ® 
69.20  *^ 
68.44   ^* 

106 


67.38 
66.06 
64.50 
62.76 
60.88 

58.90 
56.86 
54.79 
52.74 
50.73 

48.79 
46.96 
45.28 
43.76 
42.44 

41.37 
40.56 
40.05 
39.87  - 
40.04 


132 
156 
174 
188 
108 


204 
207 
205 
201 
104 


183 
168 
152 
132 
107 

81 
51 
18 


40.54 
41.38 
42.54 


50 


84 
116 


8.868 
1.615 


59.99 
+1.268 


+0.09 
-0.2 


+0.04 
+0.9 


p  Argus. 
Mag.  2.9 


Right 
Ascension. 


h 

8 


m 
3 


s 
59.905 
60.124 
60.233 
60.287 
60.289-^ 

47 

60.242 

92 


150 

100 

54 

2 


60.150 
60.020 
59.862 
59.687 

59.501 
59.316 
59.139 
58.979 
58.840 


130 
158 
176 
186 


185 
177 
160 
130 
111 


58.729    g2 

58.647   ^ 

58.597 

58.582  — 

58.602  ^ 
56 


58.657 
58.745 
58.867 
59.022 
59.206 

59.421 
59.662 
59.929 
60.216 
60.522 

60.839 
61.163 
61.485 
61.797 
62.091 

62.357 
62.588 
62.776 


88 
122 
155 
184 
215 


241 
267 
287 
806 
317 


324 
822 
312 
204 
266 


231 

188 


57.982 
1.095 


DeclinA- 
tion. 


-24    3 


// 


37.14 
40.09 
42.96 
45.66 
48.12 

50.32 
52.21 
53.75 
54.94 
55.76 

56.22 


206 
287 
270 
246 
220 


180 

154 

110 

82 

46 

0 
56.31  — 

56.04   ^ 

55.43  *^ 

54.50  ^ 

124 

53.26 


51.76 
50.02 
48.11 
46.07 

43.95 
41.85 
39.83 
37.95 
36.31 

34.98 
34.00 
33.45 
33.38 
33.79 

34.70 
36.09 
37.92 
40.17 
42.72 

45.49 
48.41 
51.38 


150 
174 
101 
204 
212 


210 
202 
188 
164 
133 


08 

55 

7 

41 
01 

130 
183 
225 
255 
277 

202 
207 


40.92 
-0.447 


+0.05 
-0.2 


-0.02 
+0.9 


8H. 


Ursse 

Mag. 


Right 
Ascension. 


h     m 
8      4 

8 

33.78 
34.17 
34.44 
34.58 
34.59 

34.48 
34.24 
33.92 
33.51 
33.05 

32.55 
32.05 
31.56 
31.11 
30.72 

30.40 
30.15 
30.00 
29.93 
29.96 

30.09 
30.31 
30.62 
31.00 
31.47 

32.00 
32.60 
33.26 
33.96 
34.69 

35.45 
36.22 
36.99 
37.73 
38.43 

39.07 
39.62 
40.07 


30 

27 

14 

1 

11 

24 
32 
41 
46 
50 

50 
49 
45 
39 
32 

25 
15 

7 

3 
13 

22 
31 
38 
47 
53 

60 
66 
70 
73 
76 

77 
77 
74 
70 
64 

55 
45 


28.232 
2.755 


+0.12 
-0.2 


APPARENT  PLACES  OF  STARS,  1916.  385 

FOR  THE  UPPER  TRANSIT  AT 


386 


APPARENT  PLACES  OF  STABS,  X916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tuae. 


y^Canozl. 
Mag.  3.8 


Right 
Ascension. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9.6 

19.4 
29.4 
Mar.  10.4 
20.4 
30.3 

Apr.  9.3 
19.3 
29.2 

May  9.2 
19.2 

29.2 

June    8.1 

18.1 

28.1 

July    8.1 

18.0 
28.0 
Aug.  7.0 
16.9 
26.9 

Sept.  6.9 
15.9 
26.8 

Oct.  6.8 
16.8 

26.8 

Nov.    4.7 

14.7 

24.7 

Dec.    4.6 

14.6 
24.6 
34.6 


h      m 
8     11 


69.822 
60.012 
60.163 
60.243 


190 

141 

90 


60.282  i? 
11 

60.271 
60.216 
60.122 
69.999 
69.866 

59.703 
69.660 
69.404 
69.274 
69.167 

69.084 
69.032 


56 

93 

133 

143 

153 

153 
146 
130 
107 
83 

52 


^    20 
69.012  — 

69.023   " 
69.066   *^ 

75 

59.141 

105 

134 

162 

188 

314 

236 
259 
378 
296 
810 

318 
821 
317 
803 
283 

252 
214 


69.246 
69.380 
69.542 
69.730 

59.944 
60.180 
60.439 
60.717 
61.013 

61.323 
61.641 
61.962 
62.279 
62.582 

62.866 
63.117 
63.331 


Dedlna- 
tton. 


+  9  26 


124 

106 

87 

65 

48 

30 
15 


41.79 
40.66 
39.49 
38.62 
37.97 

37.49 
37.19 
37.04 
37.01  — 
37.10     ® 

17 
37.27 
37.61 
37.80 
38.13 
38.60 

38.90 
39.33 
39.77 
40.21 
40.64 

41.03 
41.37 
41.62 
41.77 
41.79  — 

17 


81  Lynolt. 

Mag.  4.4 


Right 
Asoansion. 


24 
29 
33 
37 
40 

43 
44 
44 
43 
89 

34 
25 
15 


41.62 

41.27 
40.72 
39.96 
38.97 

3''.79 
36.44 
34.97 
33.42 
31.84 

30.29 
28.83 
27.48 


35 
55 

77 

98 

118 

135 
147 
155 
158 
155 

146 
135 


h      m 
8     17 


s 

8.619 
8.772 
8.962 
9.086 


253 
190 
124 


9.139  -5? 
13 

9.126 

9.062   ^^ 

8.924  *^ 

8.766  ^^ 

8.666  ^^ 
217 


8.339 
8.119 
7.908 
7.714 
7.650 

7.420 
7.328 
7.280 


230 
211 
194 
164 
130 

92 

48 
3 


7.277  — 

7.319  ^^ 
86 

7.405 


7.634 
7.703 
7.911 
8.156 

8.436 
8.746 
9.086 
9.461 
9.838 

10.245 
10.662 
11.083 
11.499 
11.898 

12.271 
12.606 
12.889 


129 
169 
208 
245 
379 

811 
840 
365 
887 
407 


417 
421 
416 
399 
373 

334 
284 


Declina- 
tion. 


+43  27 

26.48 
26.26 


27.27 
28.50 
29.86 

31.26 
32.67 
33.99 
36.16 
36.13 

36.86 
37.30 


78 
101 
123 
135 
141 


6}  Cancri. 
Mag.  5.9 


Rig^t 
Ascension. 


141 

132 

117 

97 

72 

45 


37.46  — 

37.31   " 

36.91   ^ 
69 

36.22 

36.31 

34.19 

32.89 

31.46 


2Q.89 
28.23 
26.62 
24.78 
23.02 

21.28 
19.66 
17.92 
16.34 
14.89 

13.69 
12.49 
11.61 
10.99 
10.67 

10.64 
10.93 
11.53 


91 
112 
130 
144 
156 

166 
171 
174 
176 
174 

172 
164 
158 
145 
130 

110 

88 

62 

32 

3 

29 
60 


h      m 
8     18 


a 
36.666 
36.861 
36.018 
36.121 
36.170 

36.167 
36.118 
36.027 
36.904 
36.760 

36.604 
36.446 
36.294 
36.167 
35.043 

34.966 
34.897 


206 

157 

103 

49 

3 

49 

91 

123 

144 

156 

159 
151 
187 
114 

88 

58 


26 
34.871  — 

34.879     ® 

34.920   " 

74 

36.099  ^^ 

36.234  *" 

36.398  ^^ 

36.589  "^ 
319 


35.808 
36.060 
36.316 
36.603 
36.909 

37.229 
37.659 
37.896 
38.226 
38.647 

38.846 
39.114 
39.344 


242 
266 
387 
806 
820 

330 
336 
331 
821 
296 

209 
230 


Declina- 
tion. 


+18  36 


// 


66.99 
66.28 
65.77 
66.46 
66.34 

66.39 
66.67 
65.86 
66.18 
66.64 

66.90 
67.23 
67.63 
67.76 
67.96 

68.09 
68.17 


71 
51 
31 
12 

5 

18 
28 
33 
36 
36 

33 
30 
28 
19 
14 

8 
3 


£  Axfus. 

Mag.  1.7 


Right 
Ascension. 


h 
8 


m 
20 


49.860 
50.039 
60.142 


189 
103 


50.168  i? 
50.091  *^ 

148 

49.943 
49.726  ^^® 
49.446  ^^ 
49.118  ^^ 
48.766^ 

385 


Dedii 
tion 


68.20  — 
68.17     ' 


68.08 

67.94 
67,71 
67.42 
67.03 
66.52 

66.90 
65.13 
64.23 
63.21 
62.06 

60.79 
69.47 
68.11 
66.76 
56.49 

64.31 
63.28 
62.45 


9 
14 

23 
29 
39 
51 
62 

77 

90 

102 

116 

126 

132 
136 
135 
127 
118 

103 
83 


48.370 
47.975 
47.683 
47.206 
46.864 

46.636 
46.259 
46.031 
46.858 
45.745 

46.697 
45.713 
45.796 
45.948 
46.165 

46.446 
46.786 
47.178 
47.614 
48.084 

48.576 
49.077 
49.669 
50.040 
50.47S 

60.862 
51.168 
51.407 


395 
392 
377 
352 
319 


276 
228 
173 
113 

48 


16 

83 

152 

217 

381 

840 
802 
436 
470 
402 

501 
492 
471 
433 
879 


316 
239 


-69 


11 


11.68 
15.41 
19.30 
23.12 
26.78 

30.19 
33.28 
35.98 
38.25 
40.04 

41.34 
42.12 
42.37 
42.10 
41.32 

40.06 
38.34 
36.22 
33.76 
31.03 

28.10 
25.07 
22.04 
19.11 
16.36 

13.94 

11.91 

10.38 

9.42 

9.08 

9.38 
10.36 
11.97 
14.18 
16.92 

20.11 
23.64 
27.38 


Mean  Place 
Sec  ^,  Tan  ^ 


57.660 
1.014 


42.90 
+0.166 


5.636 
1.378 


31.09 
+0.948 


33.377 
1.066 


69.73 
+0.337 


D^  a,  D«  a      +0.06  +0.01 

Ditd,D^a    1-0.2  +0.8 


+0.08 
-0.2 


+0.04 
+0.8 


+0.07 
-0.2 


+0.01 
+0.8 


47.481 
1.955 


20.02 
-1.6fi 


+0.02 
-0.2 


-o.oe 

+0.8 


APPARENT  PLACES  OF  STARS,  1916, 


387 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinctoo 
Itent&ne. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9.5 

19.4 
29.4 
Mtf.  10.4 
20.4 
30.3 

Apr.  9.3 
19.3 
29.2 

May  9.2 
19.2 

29.2 

June    8.1 

18.1 

28.1 

July    8.1 

18.0 
28.0 
Aug.  7.0 
16.9 
26.9 

8ept.  5.9 
15.9 
25.8 

Oct.  5.8 
15.8 

25.8 

Nov.    4.7 

14.7 

24.7 

Dec.    4.6 

14.6 
24.6 
34.6 


Mean  Place 
Seca,Tana 


l>fa,D«a 
Dfa,D«a 


80  Monocerotis. 

Mag.  4.0 


AsOBOStOD.    I 

1. 


DecUiia^ 
tion. 


h      m 
8     21 


8 

29.879 
30.065 
30.206 
30.296 


186 

141 
90 


53 

90 
130 
139 
153 


30.386  i? 

8 

30.327 
30.274 
30.184 
30.064 
29.925 

29.773 
29.620 
29.473 
29.339 
29.226 

29.135 

29.072 

29.038 

29.034-^ 

29.061   ^ 
58 

29.119 

29.206 

29.322 

29.466 

29.638 


153 
147 
134 
113 
91 

63 

34 


29.835 
30.059 
30.304 
30.573 
30.859 

31.161 
31.472 
31.786 
32.098 
32.396 

32.676 
32.924 
33.135 


87 
116 
144 
172 
197 

234 
346 
269 
286 
802 

811 
814 
812 
298 
280 

248 
211 


-  3  37 


tt 


53.27 
55.28 
57.14 
58.82 
60.29 

61.51 
62.51 
63.27 
63.81 
64.11 

64.22 
64.14 
63.87 
63.44 
62.85 

62.11 
61.25 
60.29 
59.25 
«8.17 

57.08 
56.02 
55.04 
54.19 
53.52 


201 
186 
168 
147 
122 


100 
76 
54 
30 
11 

8 
27 
43 
59 
74 

86 

96 

104 

106 

109 

106 
98 
85 
67 
46 


^  Cliaiiueleontls. 

Mai^.  4.3 


Right 

AlOBPllOD. 


53.06 
52.88  — 
53.00   " 
53.42   ^^ 
54.18   '* 

109 

55.27 

138 
166 
187 
201 
212 


56.65 
58.31 
60.18 
62.19 

64.31 
66.42 
68.49 


211 
207 


27.868 
1.002 


53.80 
-0.063 


+0.06 
-0.2 


0.00 
+0.8 


h      m 
8     23 

8 

14.97 
15.25 
15.34 
15.23 
14.94 

14.49 
13.88 
13.14 
12.30 
11.37 


28 
9 

11 
29 
45 

61 
74 
84 
93 
98 


DecUiia^ 
tioo. 


-77  12 


n 


40.53 
44.31 
48.20 
52.09 
55.86 

59.42 
62.71 
65.65 
68.17 
70.24 


378 

389 
389 
377 
356 


10.89 

9.38 
8.36 
7.36 
6.41 

5.52 
4.71 
4.01 
3.44 
3.00 


101 

103 

100 

96 

89 

81 
70 
57 
44 
28 


2.72  ^, 
2.60  — 
2.64     * 


2.85 
3.23 

3.77 
4.45 
5.26 
6.17 
7.16 

8.19 

9.23 

10.24 

11.19 

12.03 

12.75 
13.31 
13.70 


21 
38 
54 

68 
81 
91 
99 
103 

104 

101 

95 

84 
72 

56 
39 


329 
294 
252 
207 
159 


71  85  107 

72.90   ^, 
53 

73.43  — 

73.42     * 

72.89  ^ 
103 

71.86 

152 
197 
234 
267 
290 


70.34 
68.37 
66.03 
63.36 

60.46 
57.40 
54.29 
51.25 
48.35 


306 
311 
304 
290 
363 


45.72  ^ 

43.47  ,„ 

41.68  ,^ 

40.44    „ 
63 

39.81  — 

3 

39.84 
40.52 
41.88 
43.84 
46.37 


49.39 
52.79 
56.46 


68 
136 
196 
253 
302 

840 
867 


10.871 
4.519 


50.51 
-4.407 


-0.03 
-6.2 


-0.17 
+0.8 


o  XStnm  Majoris.    I  Qroombrldte  1450. 


Mag.  3.5 


Right 
Aaoension. 


h      m 
8     23 


8 

22.14 
22.49 
22.75 
22.91 
22.96 

22.93 
22.80 
22.60 
22.33 
22.02 

21.67 
21.31 
20.96 
20.63 
20.34 

20.10 
19.91 
19.78 
19.72 
19.74 

19.82 
19.96 
20.17 
20.44 
20.76 

21.14 
21.58 
22.06 
22.58 
23.13 

23.70 
24.29 
24.88 
25.47 
26.03 

26.54 
27.00 
27.40 


35 

26 

16 

5 

3 

13 
20 
27 
31 
•35 

36 
35 
33 
39 
24 

19 

13 

6 

2 

8 

14 
21 
27 
32 
38 

44 

48 
52 
55 
57 

59 
59 
59 
56 
51 

46 
40 


DecUna- 
tioo. 


+60  59 


II 


53.06 
54.72 
56.65 
58.78 
61.01 

63.24 
65.37 
67.32 
68.99 
70.31 

71.25 
71.76 
71.82 
71.45 
70.65 

69.46 
67.93 
66.09 
63.99 
61.71 

59.26 
56.73 
54.13 
51.56 
49.02 

46.58 
44.28 
42.16 
40.26 
38.63 

37.31 
36.33 
35.74   ,^ 
35.55  — 
35.80   ^ 

66 

36.46 


166 
193 
213 
223 
223 


213 
195 
167 
132 
94 


51 
6 

37 

80 

119 

153 
184 
210 
228 
245 

253 
260 
257 
254 
244 

230 
212 
190 
163 
132 

98 
59 


37.54 
38.98 


108 
144 


17.919 
2.063 


60.62 
+1.804 


+0.10 
-0.2 


+0.07 
+0.8 


Mag.  6.0 


Right 
Asoension. 


h      m 
8     27 


8 

30.374 
30.624 
30.816 
30.946 
31.012 

31.014 
30.959 
30.853 
30.707 
30.531 

30.339 
30.141 
29.948 
29.771 
29.619 

29.497 
29.410 
29.360 
29.351 
29.383 

29.454 
29.564 
29.712 
29.894 
30.111 

30.360 
30.639 
30.948 
31.281 
31.639 

32.014 
32.403 
32.798 
33.191 
33.571 

33.928 
34.251 
34.529 


250 

192 

130 

66 

2 

55 
106 
146 
176 
192 

198 
193 
177 
152 
122 

87 

50 

9 

32 
71 

110 
148 
182 
217 
249 

379 
309 
333 
358 
375 

389 
395 
393 
380 
857 

323 

378 


Dodioap 
ticm. 


+38  17 


II 


40 

67 

89 

IDS 

117 

120 

116 

108 

93 

73 

51 
27 


73.48 
73.88 
74.55 
75.44 
76-49 

77.66 
78.86 
80.02 
81.10 
82.03 

82.76 
83.27 
83.54 
83.58  — 
83.36  ^ 

45 


82.91 
82.25 
81.40 
80.39 
79.21 

77.93 
76.53 
75.07 
73.54 
71.96 

70.35 
68.74 
67.13 
65.56 
64.05 

62.64 
61.36 
60.27 
59.39 


66 

85 

101 

118 

138 

140 
146 
153 
158 
161 

161 
161 
157 
151 
141 

138 

109 

88 


58.76  ^ 
35 

58.41 

58.34  — 

58.58   ^^ 


27.627 
1.274 


79.40 
+0.790 


+0.08 
-0.2 


+0.03 
+0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 


i;Ctnczi. 

Mag.  5.5 


Bifi^t 
AaoensUm. 


Jan.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 

19.4 
29.4 
Mar.  10.4 
20.4 
30.3 

Apt,  9.3 
19.3 
29.3 

May  9.2 
19.2 

29.2 

June    8.1 

18.1 

28.1 

July    8.1 

18.0 
28.0 
Aug.  7.0 
17.0 
26.9 

Sept.  5.9 
15.9 
25.8 

Oct.  5.8 
15.8 

25.8 

Nov.    4.7 

14.7 

24.7 

Dec.    4.7 

14.6 
24.6 
34.6 


h 
8 


m 
27 


8 

53.528 
53.746 
53.913 
54.028 
54.088 

54.094 
54.052 
53.967 
53.849 
53.708 

53.552 
53.393 
53.239 
53.099 
52.980 

52.886 
52.822 
52.789 


218 

167 

115 

60 

6 

42 

85 

118 

141 

156 

159 
154 
140 
110 
94 

64 

33 

1 


52.788  — 

52.822  ^ 
65 

52.887 


52.984 
53.112 
53.270 
53.454 

53.667 
53.905 
54.168 
54.453 
54.760 

55.082 
55.416 
55.756 
56.096 
56.424 

56.733 
57.013 
57.254 


97 
128 
158 
184 
213 

238 
263 
285 
307 
322 

334 
340 
340 
328 
309 

280 
241 


Dedina- 
tion. 


+20  43 


// 


62 

41 

19 

1 


34.63 
34.01 
33.60 
33.41 
33.40  — 

17 

33.57 
33.88 
34.27 
34.71 
35.16 


Oioombrldte  1446. 

Mag.  6.3 


Right 
Ascension. 


31 
39 
44 
45 

43 


35.59 
35.97 
36.30 
36.54 
36.71 

36.81 


38 
33 
24 
17 
10 

36.82  — 
36.76    ® 


36.63 
36.42 

36.14 
35.77 
35.33 
34.78 
34.11 

33.34 
32.45 
31.43 
30.28 
29.03 

27.71 
26.33 
24.94 
23.59 
22.32 

21.20 
20.23 
19.47 


13 
21 
28 

37 
44 

55 
67 
77 

89 
102 
115 
125 
132 

138 
139 
135 
127 
112 

97 
76 


h     m 
8     30 

8 

30.80 

31.36 

31.77 

32.02 

32.09-1 
9 

32.00 
31.75 
31.37 
30.88 
30.29 


56 

41 

25 

7 


25 
88 
49 
59 
64 


29.65 
28.98 
28.31 
27.68 
27.09 

26.58 
26.16 
25.86 
25.66 
25.58 

25.62 
25.79 
26.07 
26.47 
26.97 

27.58 
28.27 
29.04 
29.90 
30.80 

31.74 
32.71 
33.70 
34.65 
35.57 

36.42 
37.18 
37.80 


67 
67 
63 
59 
51 

42 

30 

20 

8 

4 

17 
28 
40 
50 
61 

09 
77 
86 
90 
94 

97 
99 
95 
92 
85 

76 
62 


DeoUna- 
tlon. 


+73  55 


<f  HydxK. 

Mag.  4.2 


Ril^t 
Ascension. 


DMdina- 
Uon. 


tt 


20.02 
22.18 
24.63 
27.28 
30.01 

32.71 
35.26 
37.58 
39.54 
41.07 

42.13 
42.68 
42.69 
42.18 
41.17 

39.69 
37.80 
35.53 
32.97 
30.16 

27.20 
24.12 
21.02 
17.94 
14.95 

12.09 
9.44 
7.03 
4.94 
3.20 


216 
245 
265 
273 
270 

255 
232 
196 
153 
106 


55 


51 
101 
148 


189 
227 
256 
281 
296 

308 
310 
308 
299 

286 


265 
241 
209 
174 
134 


OM  , 
0.52  — 
0.58  * 
1.14  ^ 

106 

2.19 

152 
194 


3.71 
5.65 


h      m 
8     33 


i 

14.706 
14.912 
15.071 
15.179 
15.237 

15.245 
15.206 
15.129 
15.019 
14.889 

14.744 
14.596 
14.453 
14.320 
14.207 

14.116 
14.052 
14.014 


14.009  — 

14.032  ^ 
58 


206 

159 

108 

58 

8 


39 

77 

110 

130 

145 

148 
143 
133 
113 
91 

64 
38 


14.085 
14.167 
14.278 
14.417 
14.584 

14.776 
14.995 
15.237 
15.502 
15.789 

16.091 
16.406 
16.726 
17.047 
17.357 

17.649 
17.915 
18.142 


82 

111 

139 
167 
192 


219 
242 
265 
287 
802 

315 
320 
821 
310 
292 

266 
227 


+  5  59 


n 


49.25 
47.73 
46.41 
45.28 
44.37 

43.67 
43.16 
42.85 
42.70 
42.70 

42.81 
43.02 
43.32 
43.69 
44.13 

44.62 
45.16 
45.72 
46.29 
46.86 

47.40 
47.88 
48.29 
48.58 


152 

132 

118 

91 

70 

51 
81 
15 
0 
11 

21 
80 
37 
44 

49 

54 

56 
57 
57 
54 

48 
41 
29 


<THydne. 

Mag.  4.5 


Rl^t 
Ascension. 


48.72  — 
5 


48.67 
48.42 
47.92 
47.20 
46.21 


45.01 
43.58 
42.00 
40.30 
38.53 

36.76 
35.05 
33.45 


25 

50 
72 
99 

120 

143 
158 
170 
177 
177 

171 
160 


h 
8 


m 
34 


i 
24.141 

24.345 

24.503 

24.612 

24.669 

24.677 
24.639 
24.564 
24.455 
24.325 

24.184 
24.037 
23.893 
23.761 
23.646 

23.553 
23.488 
23.450 
23.439 
23.462 

23.511 
23.592 
23.699 
23.836 
23.999 

24.192 
24.409 
24.647 
24.911 
25.195 

25.496 
25.810 
26.129 
26.448 
26.758 

27.047 
27.312 
27.539 


904 
158 

109 

57 

8 

38 

75 

109 

130 

141 

147 
144 
132 
115 
93 


65 
38 
11 

23 
49 

81 
107 
137 
163 
193 

217 
238 
264 
284 
801 

814 
819 
819 
810 
289 


965 
227 


Dedina- 
tloo. 


+  3  37 


/» 


72.59 
70.95 
69.49 
68.20 
67.15 

66.29 
65.68 
65.22 
64.97 


64.88  — 
6 


leA 

14« 

va§ 

106 

86 


61 
46 
3S 


64.94 
65.11 
65.41 
65.79 
66.27 

66.82 
67.41 
68.07 
68.75 
69.43 

70.10 
70.74 
71.26 
71.68 
71.95 

72.01 
71.86 
71.46 
70.80 
69.87 

68.69 
67.27 
65.66 
63.91 
62.07 

60.21 
58.38 
56.66 


17 
30 
38 
48 
55 

59 
66 


67 

64 
S3 
43 
37 

6 

15 
41 
65 

93 
118 

143 
161 
175 
184 
186 

183 
173 


Mean  Place 
Sec  d,  Tan  d 


51.235 
1.069 


38.24 
+0.378 


23.950 
3.611 


28.86 
+3.470 


12.642 
1.005 


50.75 
+0.105 


22.106 
1.002 


73.72 
+0.064 


D^  a,  D«  a 


+0.07 
-0.2 


+0.02 
+0.8 


+0.13 
-0.2 


+0.14 
+0.8 


+0.06 
-0.2 


0.00 
+0.8 


+0.06 
-0.2 


0.00 
+0.8 
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■ilincton 


J«D.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 

19.4 
29.4 
Mar.  10.4 
20.4 
30.3 

Apr.  9.3 
19.3 
29.3 

May  9.2 
19.2 

29.2 

Jane   8.1 

18.1 

28.1 

July    8.1 

18.0 
28.0 
Aug.  7.0 
17.0 
26.9 

Sept.  5.9 
15.9 
25.8 

Oct.  5.8 
15.8 

25.8 

>Jov.   4.7 

14.7 

24.7 

I>ec.    4.7 

14.6 
24.6 
34.6 


Mean  Place 


XCaneiL 

Mag.  4.7 


h      m 
8     3S 

8 

27.956 
28.185 
28.364 
28.490 
28.561 

28.580 
28.549 
28.471 
28.359 
28.222 

28.070 
27.912 
27.758 
27.615 
27.491 

27.391 
27.319 
27.277 


179 

136 

71 

10 

81 

78 

113 

187 

153 


158 
154 
143 
124 
100 

73 

43 

0 


27.268  — 

27.291   ^ 
55 

27.346 

80 

118 

147 

177 

304 

231 
358 
280 
303 
830 

835 
343 
343 
835 
816 

390 
351 


27.482 
27.550 
27.697 
27.874 

28.078 
28.309 
28.567 
28.847 
29.150 

29.470 
29.805 
30.148 
30.491 
30.826 

31.142 
31.432 
31.683 


Dedina- 
tioo. 


+21  45 

72.59 
71.97 
71.58 


63 
89 


71.42  i? 


71.47 

71.71 
72.07 
72.52 
73.03 
73.55 

74.05 
74.50 
74.87 
75.15 
75.33 

75.43 
75.43 
75.34 
75.17 
74.89 

74.54 
74.09 
73.55 
72.90 
72.14 

71.27 
70.28 
69.16 
67.93 
66.60 

65.20 
63.76 
62.32 
60.92 
59.62 

58.48 
57.49 
56.68 


5 
34 

86 
45 
51 
52 
50 

45 
87 
38 
18 
10 

0 

0 

17 

28 

85 

45 

54 
66 
76 
87 

99 

113 
138 
138 
140 

144 
144 
140 
130 
114 

99 
81 


6  Canoxl. 
Mag.  4.2 


Rll^t 


h 
8 


39 


25.678 
1.077 


76.99 
+0.399 


+0.07 
-0.3 


+0.02 
+0.8 


f 
57.058 
57.283 
57.460 
57.586 
57.657 

57.675 
57.644 
57.571 
57.462 
57.330 

57.182 
57.029 
56.878 
56.739 
56.619 

56.522 
56.452 
56.410 


225 

177 

126 

71 

18 

81 

73 

109 

182 

148 

158 
151 
189 
130 
97 

70 
42 
9 


56.401  — 

56.423  ^ 
52 

66.475 


56.559 
56.673 
56.815 
56.986 

57.185 
57.410 
57.661 
57.935 
58.233 

58.547 
58.876 
59.213 
59.551 
59.880 

60.191 
60.477 
60.725 


84 
114 
142 
171 
199 

225 
251 
274 
296 
314 

339 
337 
338 
329 
811 

286 

248 


DMdina- 
tkm. 


+18  27 


f» 


45.64 
44.81 
44.22 
43.84 


59 
88 


43.68-1? 
8 

43.71 
43.89  " 
44.18 
44.56 
44.97 


45.39 
45.79 
46.15 
46.45 
46.69 

46.87 

46.99 

47.03  — 

47.01     ^ 
9 

17 


38 
41 
42 

40 
36 
30 
34 
18 

13 


46.92 

46.75 
46.48 
46.13 
45.67 
45.09 

44.37 
43.51 
42.50 
41.35 
40.07 

38.69 
37.23 
35.73 
34.25 
32.83 

31.52 
30.38 
29.43 


27 
85 
46 
58 
72 

86 
101 
115 
128 
138 

146 
150 
148 
142 
181 

114 
95 


54.842 

1.054 


49.59 
+0.334 


+0.07 
-0.3 


+0.01 
+0.8 


orPyzidis. 

Mag.  3.7 


Abowmjcwi. 


h      m 
8     40 


8 

14.855 
15.053 
15.199 
15.287 
15.319 

15.297 
15.225 
15.109 
14.960 
14.784 

H.593 
14.396 
14.199 
14.012 
13.842 

13.692 
13.569 
13.476 
13.414 
13.387 

13.394 
13.437 
13.517 
13.634 
13.788 

13.977 
14.201 
14.458 
14.744 
15.056 

15.387 
15.732 
16.081 
16.427 
16.757 

17.062 
17.334 
17.561 


198 

146 

88 

33 

22 

72 
116 
149 
176 
191 

197 
197 
187 
170 
150 

123 
93 
62 

27 

7 

43 

80 

117 

154 

180 

224 
257 
286 
813 
331 

345 
349 
346 
330 
305 

273 
227 


DeeUna- 
tioo. 


-32  52 


ff 


53.49 
56.78 
60.06 
63.24 
66.23 

68.98 
71.43 
73.54 
75.28 
76.62 


329 
328 
318 
299 

275 

345 
211 
174 
134 
96 


77.57 
78.10 


58 


12 
78.22  — 

77.93  ® 

77.24  * 
105 

76.19 

139 
109 
196 
215 
228 

235 
233 
222 
208 
176 


74.80 
73.11 
71.16 
69.01 

66.73 
64.38 
62.05 
59.83 
57.80 


56.04  j^ 
54.62  ^ 
53.64  gj 
53.13  — 
53.17    * 

57 

53.74 
111 

164 
213 
253 
286 

812 
825 


54.85 
56.49 
58.62 
61.15 

64.01 
67.13 
70.38 


12.973 
1.191 


58.79 
-0.647 


+0.05 
-0.3 


-0.03 
+0.8 


X  Canoxl. 

Mag.  4.2 


Kight 
Aflosnsion. 


8  41 


8 

39.525 
39.769 
39.962 
40.097 
40.176 

40.197 
40.164 
40.085 
39.968 
39.823 

39.659 
39.490 
39.324 
39.169 
39.034 

38.924 
38.843 
38.794 


244 

193 

135 

79 

21 

83 

79 

117 

145 

164 

160 
166 
155 
135 
110 

81 
49 


15 

38.779  — 

38.798  ^® 
58 


38.851 
38.939 
39.060 
39.212 
39.395 


39.608 
39.849 
40.118 
40.413 
40.730 

41.069 
41.422 
41.784 
42.146 
42.500 

42.836 
43.142 
43.411 


88 
121 
152 
183 
213 

241 
269 
295 
317 
339 

353 
363 
362 
854 
336 

306 
269 


37.098 
1.144 


DecUiuk 
tlon. 


+29    3 


$t 


58.89 

58.68  — 
5 

29 
49 
66 


77 
81 
82 
76 
66 

54 
40 
23 


68.73 
69.02 
59.51 

60.17 
60.94 
61.75 
62.57 
63.33 

63.99 

64.53 

64.93 

65.16 

65.23  — 
9 


65.14 
64.89 
64.49 
63.96 
63.30 

62.53 
61.66 
60.68 
59.61 
58.43 

57.18 
55.84 
54.44 
52.98 
51.49 

50.00 
48.54 
47.17 
45.92 
44.84 

43.97 
43.34 
42.96 


25 
40 
53 
66 
77 

87 

96 

107 

118 

135 

134 
140 
146 
149 
149 

146 
137 
125 
108 

87 

63 
88 


64.64 
+0.566 


+0.07 
-0.3 


+0.02 
+0.8 
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Wtfhinetoo 
ICeanlSbe. 


Jan.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 

19.5 
29.4 
Mar.  10.4 
20.4 
30.3 

Apr.  9.3 
19.3 
29.3 

May  9.2 
19.2 

29.2 

June    8.2 

18.1 

28.1 

July    8.1 

18.0 
28.0 
Aug.  7.0 
17.0 
26.9 

Sept.  5.9 
15.9 
25.9 

Oct.  5.8 
15.8 

25.8 

Nov.    4.7 

14.7 

24.7 

Dec.    4.7 

14.6 
24.6 
34.6 


Mag.  3.5 


Rl^t 
Aaoenston. 


h 
8 


m 
42 


8 

21.804 
22.017 
22.185 
22.304 
22.371 

22.388 
22.359 
22.289 
22.188 
22.061 

21.921 
21.775 
21.631 
21.498 
21.382 

21.287 
21.218 
21.175 


213 

168 

119 

C7 

17 


39 

70 

101 

127 

140 

146 
144 
133 
116 
96 

09 
43 


13 
21.162  — 

21.178   ^® 
46 

21.224 

76 

102 

132 

169 

185 

212 
236 
261 
282 
301 


Mean  Place 
Sec  a,  Tan  d 


21.299 
21.401 
21.533 
21.692 

21.877 
22.089 
22.325 
22.586 
22.868 

23.169 
23.482 
23.803 
24.126 
24.440 

24.737 
25.008 
25.245 


313 
321 
323 
314 
297 

271 
237 


Declina- 
tion. 


+  6  43 


// 


38.05 
36.55 
35.23 
34.12 
33.22 

32.55 
32.08 
31.80 


150 

132 

111 

90 

67 

47 
28 


IS 

31.67  — 

31.68  ^ 

14 

31.82 
32.06 
32.37 
32.74 
33.17 

33.64 
34.14 
34.67 
35.20 
35.71 

36.20 

36.62 

36.96 

37.17 

37.24  — 
10 


37.14 
36.82 
36.28 
35.49 
34.48 

33.23 
31.79 
30.18 
28.46 
26.68 

24.91 
23.20 
21.61 


24 
31 
37 
43 

47 

60 
53 

.^ 
51 

49 

42 
34 
21 


32 

54 

79 

101 

125 

144 
161 
172 
178 
177 

171 
159 


19.761 

1.007 


40.04 
+0.118 


<f  Argug. 
Mag.  2.0 


Ril^t 
Afloension. 


h 

8 


m 
42 


8 

24.956 
25.176 
25.322 


220 
146 


25.392  -!! 
25.384    8 

79 

25.305 

146 


25.159 
24.956 
24.706 
24.420 

24.109 
23.786 
23.461 
23.145 
22.846 

22.572 
22.332 
22.129 
21.972 
21.863 

21.806 


21.805  — 
21.861  ^ 
21.973  "* 
22.144  ^^^ 

229 

22.373 


30S 
260 
286 
311 

338 
325 
316 
299 

274 

240 
203 
157 
109 
57 


22.655 
22.989 
23.365 
23.777 

24.216 
24.670 
25.126 
25.569 
25.988 

26.367 
26.692 
26.955 


282 
334 
378 
412 
439 


454 
456 
443 
419 
379 


325 
263 


Declina- 
tion. 


-54  23 


tt 


52.76 
56.51 
60.34 
64.14 
67.82 

71.27 
74.44 
77.26 
79.66 
81.61 

83.09 
84.08 
84.54  — 
84.50  * 
83.97  ^ 

108 

82.94 


375 
383 
380 
868 
345 

317 
282 
240 
195 
148 


99 


81.47 
79.59 
77.35 
74.80 

72.06 
69.17 
66.24 
63.87 
60.67 


147 
188 
224 
255 
274 


289 
293 
287 
270 
244 


S«-l^  160 

W-S^  108 
53.48 

53.00  — 

14 


53.14 
53.94 
55.38 
57.41 
59.98 

63.02 
66.42 
70.06 


80 

144 
203 
257 
304 

340 
364 


22.850 
1.718 


61.33 
-1.397 


ff^  Ctnoxl  {meaa%). 

Mag.  5.5 


Bii^t 
Aaoeoslon. 


h 

8 


m 
49 


8 

9.867 
10.121 
10.324 
10.471 
10.558 

10.588 
10.563 
10.489 
10.376 
10.233 

10.070 
9.899 
9.729 
9.570 
9.429 

9.312 
9.223 
9.166 


254 
30S 

147 
87 
80 


25 

74 

118 

143 

168 

171 
170 
159 
141 
117 

89 
57 


23 
9.143  — 

9.155  " 

46 

9.201 

81 

114 

145 

178 

209 


9.282 
9.396 
9.541 
9.719 

9.928 
10.166 
10.434 
10.728 
11.047 

11.387 
11.744 
12.111 
12.480 
12.841 

13.186 
13.502 
13.781 


238 
268 
294 
319 
340 

357 
367 
360 
361 
345 

316 
279 


Declina- 
tion. 


+30  53 

ft 

47.45 

47.31  il 
13 

88 

59 

77 


47.44 
47.82 
48.41 

49.18 
50.04 
50.97 
51.88 
52.74 

53.48 
54.10 
54.55 
54.81 


86 
93 
91 
86 
74 

63 
45 
26 
9 


54.90  — 
11 

54.79 

54.50 

54.06 

53.45 

52.71 


61.84 
50.85 
49.74 
48.53 
47.23 

45.85 
44.89 
42.87 
41.31 
39.73 

38.17 
36.65 
35.24 
33.97 
32.89 

32.03 
31.44 
31.13 


29 
44 
61 
74 
87 

99 

11 
21 
30 
38 

46 
52 
56 
58 
56 

52 
41 
27 
08 
86 

59 
31 


7.423 
1.166 


54.01 
+0.598 


CHydzK. 
Mag.  3.3 


Rie^t 


h 
8 


50 


8 

59.342 
59.563 
59.739 
59.865 
59.941 

59.966 
59.944 
59.881 
59.786 
59.664 

59.528 
59.385 
59.243 
59.110 
58.993 


221 

176 

126 

76 

25 

22 

63 

95 

122 

136 

143 
142 
133 
117 
97 


58.896  ^ 

58.823  ^ 

58.775   j^ 

58.756  — 

68.764     ® 
38 

58.802 

67 

93 

123 

151 

177 


58.869 
58.962 
59.085 
59.236 

59.413 
59.618 
69.847 
flO.103 
60.380 

60.679 
60.992 
61.314 
61.638 
61.956 

62.268 
62.535 
62.778 


205 
229 
256 
277 
299 


313 
322 
324 
318 
302 

277 
243 


DecUnik- 


+  6  15 


0t 


55.13 
53.58 
52.21 
51.06 
60.12 

49.41 
48.90 
48.59 
48.45 
48.45 

48.57 
48.81 
49.12 
49.50 
49.94 

60.42 
50.93 
51.47 
52.01 
52.54 

53.04 
53.47 
53.82 
54.04 
54.13 

54.02 
53.70 
53.17 
52.33 
61.35 

50.09 
48.63 
46.99 
45.24 
43.42 

41.61 
39.85 
38.20 


lis 

1J7 

lU 

94 

71 


51 
31 
14 
0 
12 

24 
31 
3S 
44 

a 

51 
54 
54 
53 
50 

43 

35 

22 

9 

11 

32 

53 

7» 

103 

126 

146 
164 
ITS 
1S2 
181 

i:» 

165 


57.329 
1.006 


67.40 
+0.110 


D^  a,  Dm  a 
D^  d,  D«  d 


+0.06 
-0.3 


+0.01 
+0.8 


+0.03 
-0.3 


-0.06 
+0.8 


+0.07 
-0.3 


+0.03 
+0.7 


+0.06 
-0.3 


0.00 
+0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahinston 
MmotW 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
29.4 
Mar.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

May  9.3 
19.2 

29.2 

June    8.2 

18.1 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.  5.8 
15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.6 
24.6 
34.6 


^VtwmMMioitiM. 

Mag.  4.9 


Rl^t 
Aaoenaioii. 


Mean  Place 
Sec  d,  Tan  d 


h    m 
9     3 

8 

6.20 
6.69 
7.09 
7.37 
7.51 

7.55 
7.46 
7.27 
6.97 
6.61 

6.19 
5.74 
5.28 
4.83 
4.40 

4.02 
3.70 
3.44 
3.26 
3.15 

3.12 
3.17 
3.32 
3.54 

3.84 

4.21 
4.65 
5.16 
5.74 
6.36 

7.03 
7.73 
8.45 
9.18 
9.89 

10.57 
11.18 
11.72 


40 
40 
38 
14 
4 

9 
10 
30 
36 
42 

46 
4« 
45 

43 
88 

32 
26 
18 
11 
3 

A 
15 
22 
30 
37 

44 

51 

58 
62 
67 

70 
72 
78 
71 
68 

61 
54 


DeoUna- 
tion. 


+67  28 


// 


24.03 
25.65 
27.65 
29.93 
32.40 

34.95 
37.47 
39.86 
42.00 
43.81 

45.24 
46.21 
46.70 
46.68 
46.19 

45.24 
43.84 
42.04 
39.90 
37.48 

34.82 
31.98 
29.03 
26.02 
23.00 

20.04 
17.19 
14.50 
12.04 
9.86 

7.99 
6.52 
5.47 

4.79  — 

41 

5.20 
6.11 

7.47 


162 
300 

228 
247 
265 

252 
239 
214 
181 
143 


97 
49 

2 
49 
95 

140 
180 
214 
242 
266 

284 
295 
301 
302 
296 

285 
269 
246 
218 
187 

147 

105 

58 


^CanoiL 

Mag.  5.1 


91 
136 


Right 


1.322 
2.610 


35.96 
+2.411 


h    m 
9      3 

s 
13.998 
14.234 
14.425 
14.567 
14.657 

14.697 
14.688 
14.637 
14.550 
14.436 

14.305 
14.164 
14.023 
13.889 
13.770 

13.668 
13.589 
13.534 
13.607 
13.507 

13.536 
13.594 
13.679 
13.793 
13.935 

14.105 
14.303 
14.528 
14.779 
15.054 

15.352 
15.666 
15.992 
16.323 
16.649 

16.961 
17.252 
17.508 


191 

142 

90 

40 

9 

51 

87 

114 

131 

141 
141 
134 
119 
102 

79 
65 

27 

0 

29 

58 

85 

114 

142 

170 

198 
226 
251 
275 
208 

314 
326 
331 
326 
312 

291 
266 


DecUna- 
tion. 


+11    0 


21.11 
19.77 
18.65 
17.75 
17.08 

16.63 

16.39 

16.32  ~ 

16.40     ® 
19 

28 


134 

U2 

90 

67 

45 

24 


16.59 

16.87 
17.21 
17.59 
17.99 
18.39 

18.79 
19.17 
19.53 
19.86 
20.14 

20.34 
20.48 
20.53  — 
20.45     ® 

23 
89 


34 
38 
40 
40 
40 

38 
86 
33 
28 
20 

14 


20.22 

19.83 
19.25 
18.46 
17.47 
16.28 

14.91 

13.38 

11.71 

9.99 

8.25 

6.55 
4.96 
3.51 


58 

79 

99 

119 

137 

153 
167 
172 
174 
170 

159 
145 


A.  AXflM. 

Mag.  2.2 


Ri^ 


h    m 
9     4 


8 

56.174 
56.409 
56.587 
56.702 


386 
178 
115 


56.754  J? 


56.745 
56.679 
56.563 
56.405 
56.215 

56.001 
55.776 
55.545 
55.318 
55.103 

54.905 
54.731 
54.585 
54.471 
54.392 

54.352 


54.350  — 
54.392  ^ 


66 
116 
168 
190 
214 

225 
281 
227 
215 
198 


174 

146 

114 

79 

40 


11.972 

1.019 


24.87 
+0.194 


54.478 
54.609 

54.783 
55.002 
55.263 
55.562 
55.895 

56.256 
56.637 
57.027 
57.415 
57.791 

58.142 
58.456 
58.724 


86 
131 
174 

219 
261 
299 

333 
361 

381 
390 
388 
376 
351 

314 
368 


Dedlna- 


-43    6 


n 


27.97 
31.49 
35.07 
38.64 
42.07 

45.^ 
48.30 
50.94 
53.22 
55.10 


863 
868 
867 
343 
326 

208 
264 
228 

188 
144 


56.54 
57.53 
58.07 


00 

54 

8 


58.15  — 
57.76  ^ 

82 


56.94 
55.70 
54.09 
52.16 
49.93 

47.51 
44.94 
42.33 
39.77 
37.34 

35.15 

33.27 

31.8J 

30.83 

30.42  — 
16 

30.57 

31.32 

32.67 

34.58 

36.99 


124 
161 
103 
223 
242 

257 
361 
356 

348 
310 


188 

146 

06 


39.83 
43.01 
46.42 


75 
136 
101 
341 
284 

318 
841 


Mag.  3.8 


Rl^t 


54.344 
1.369 


35.32 
-0.936 


h  m 
9  0 


i 
61.644 
61.880 
62.071 
62.214 
62.306 

62.348 
62.344 
62.298 
62.217 
62.109 

61.963 
61.847 
61.710 
61.579 
61.460 

61.367 
61.275 
61.217 
61.184 


286 

101 

143 

02 

42 

4 

46 

81 

108 

126 

136 
137 
131 
110 
103 

82 
58 

38 
8 


61.176  — 

21 

61.197 
61.244 
61.319 
61.421 
61.552 


61.711 
61.897 
62.112 
62.354 
62.621 

62.911 
68.219 
63.540 
63.865 
64.187 

64.496 
64.788 
65.038 


47 

75 

102 

131 

150 

186 
215 
242 
267 
290 

306 
321 
325 
322 
300 

287 
365 


tiOD. 


+  239 


tt 


67.40 
65.59 
63.96 
62.52 
61.32 

60.34 
59.60 
69.07 
58.74 
58.60 

58.60 
58.75 
59.02 
59.39 
59.84 

60.37 
60.95 
61.58 
62.24 
62.90 

63.54 
64.13 
64.63 
65.02 
65.25 

65.30 
65.11 
64.69 
63.99 
63.03 

61.79 
60.31 
58.62 
56.77 
54.82 

52.82 
50.85 
48.97 


181 
163 
144 
UO 

96 


74 
53 
33 
14 

0 

15 
27 
37 
45 
53 

56 
«S 
66 
66 

64 

59 
50 
39 
33 

5 

19 
42 
10 
96 
W 

148 
169 
185 
196 

aoo 

197 
168 


59.736 
1.001 


69.65 
+0.047 


D^  a,  D«  a 
Df  d,  Dm  d 


+0.11 
-0.3 


+0.12 
+0.7 


+0.06 
-0.3 


+0.01 
+0.7 


+0.04 
-0.3 


-0.04 
+0.7 


+0.06 
-0,3 


0.00 
+0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waihliifton 
MettTtoB. 


fi  AlgQM, 

Mag.  1.8 


Aaoanoon. 


Jian.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
29.4 
Mar.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

May  9.3 
19.2 

29.2 

June   8.2 

18.1 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.  5.8 
15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.7 
24.6 
34.6 


h      m 
9     12 


8 

19.47 
19.83 
20.06 
20.19 
20.21 

20.10 
19.89 
19.58 
19.19 

18.74 

18.23 
17.68 
17.12 
16.55 
15.98 

15.45 
14.95 
14.49 
14.10 
13.78 

13.55 
13.40 
13.35  — 
13.39    ^ 

36 


36 

23 

13 

2 

11 

21 
31 
39 
45 
61 

66 

66 
67 
67 
63 

60 
46 
30 
32 
23 

16 


13.54 

13.80 
14.15 
14.60 
15.13 
15.73 

16.39 
17.09 
17.79 
18.17 
19.13 

19.73 
20.25 
20.67 


36 

46 
63 

60 
66 

70 
70 
68 
66 
60 

62 
42 


Dedlna- 
tion. 


-69  22 


ft 


4.77 

8.45 

12.33 

16.29 

20.24 

24.08 
27.70 
31.06 
34.06 
36.64 

38.79 
40.44 
41.57 
42.18 
42.24 

41.76 
40.77 
39.30 
37.39 
35.08 

32.44 
29.58 
26.57 
23.51 
20.50 

17.68 
15.13 
12.97 
11.30 
10.18 

9.69 

9.85 

10.68 

12.18 

14.28 

16.95 
20.07 
23.58 


368 

388 
806 
306 
384 

362 
336 
300 
268 
216 


166 

113 

61 

6 

48 

00 

147 
101 
231 
264 

286 
301 
306 
301 
282 

266 
216 
167 
112 
40 

16 

83 

160 

210 

267 

312 
361 


aSCanoxi. 
Mag.  6.6 


BJgkt 


h 
9 


m 
14 


t 

19.864 
20.118 
20.327 
20.485 
20.591 

20.644 


20.647  — 

20.604  ^ 

20.523  ®^ 

20.412  *" 
131 

20.281 


264 

200 

168 

106 

63 


3 


20.140 
19.995 
19.867 
19.731 

19.621 
19.533 
19.471 
19.435 
19.427 

19.448 
19.496 
19.575 
19.682 
19.817 

19.981 
20.175 
20.399 
20.650 
20.926 

21.228 
21.549 
21.883 
22.224 
22.564 

22.892 
23.197 
23.473 


141 
145 
138 
126 
110 


88 
62 
36 
8 
21 

48 

70 

107 

136 

164 

104 
224 
261 
276 
302 

321 
334 
341 
340 
328 

306 
276 


Declina- 
tion. 


+18    3 


// 


101 

76 

60 

25 

3 

17 
31 
42 
60 
62 

62 
48 
44 
36 
28 

20 
12 


37.72 

36.71 
35.96 
35.46 
35.21 

35.18 
35.35 
35.66 
36.08 
36.58 

37.10 
37.62 
38.10 
38.54 
38.90 

39.18 

39.38 

89.50 

39.52  — 

39.45     ^ 
17 

39.28 

38.99 

38.59 

38.07 

37.40 

36.58 
35.61 
34.47 
33.18 
31.74 

30.19 
28.53 
26.84 
25.15 
23.53 

22.02 
20.66 
19.52 


20 

40 
62 
67 
82 

07 
114 
120 
144 
165 

166 
160 
160 
162 
161 

136 
114 


1  Axgna. 

Mag.  2.2 


Right 
Aaoeaalon. 


h      m 
9     14 


s 

52.391 
52.682 
52.896 
53.026 


201 
214 
130 


53.072  J? 
86 


53.036 
52.925 
52.745 
52.506 
52.222 

51.901 
51.558 
51.201 
50.843 
50.495 

50.164 
49.860 
49.591 
49.363 
49.182 

49.055 
48.987 


48.982  — 
49.041  ^ 
49.168  ^^ 

106 


111 
180 
230 
284 
321 

343 
357 
368 
348 
331 

304 
260 
228 
181 
127 


68 


49.364 
49.625 
49.950 
50.332 
50.764 

51.235 
51.734 
52.244 
52.752 
53.239 

53.691 
54.092 
54.433 


261 
325 
382 
432 
471 

400 

510 
508 
487 
452 

401 
341 


Dedlniv- 
tk>n. 


-58  55 


tt 


10.46 
14.13 
17.97 
21.86 
25.70 

29.41 
32.89 
36.07 
38.89 
41.30 


367 
384 
380 
384 
371 

348 
818 
282 
241 
196 


43.26  ,,, 

44.73  ^7 

45.70  ^ 

46.14  — 

46.07     ^ 
57 


45.50 
44.43 
42.91 
40.97 
38.68 

36.09 
33.30 
30.38 
27.45 
24.59 

21.93 
19.56 
17.59 
16.10 
16.18 

14.87 
15.21 
16.21 
17.83 
20.05 

22.79 
25.97 
29.47 


107 
152 
104 
220 
250 

270 
202 
203 
286 
266 

237 

107 

140 

02 

31 


34 
100 
162 
222 
274 

318 
350 


40  Lynda. 
Mag.  3.3 


Right 
AaoBnslon. 


h 
9 


m 
15 


t 

58.979 
59.266 
59.503 
59.683 
59.804 

59.863 
59.863 
59.811 
59.715 
59.582 

59.424 
59.253 
59.077 
58.907 
58.750 


287 
237 
180 
121 
50 


0 

52 

06 

133 

158 

171 
176 
170 
157 
138 


58.612  jjj 

58.501  g3 

58.418  ^ 

58.365   jg 

58.347  — 
16 


58.363 
58.411 
58.495 
58.613 
58.763 


58.948 
59.167 
59.418 
59.699 
eO.012 

60.350 
60.711 
61.087 
61.471 
61.854 

62.224 
62.569 
62.879 


48 

84 

118 

150 

185 

219 
251 
281 
313 
338 

361 
376 
384 
383 
370 

345 
310 


Declina- 
tion. 


+34  44 

45.38 
45.28  i? 
45.51   23 
46.02  *l 
46.80  78 

98 

47.78 

111 


120 
118 
113 
101 


48.89 
50.09 
51.27 
52.40 

53.41 
54.26 
54.90 
55.33   ^^ 
55.52-^ 

4 

55.48 
55.21 
54.72 
54.01 
53.13 


85 
64 
43 


52.07 
50.83 
49.47 
47.97 
46.35 

44.65 
42.86 
41.02 
39.15 
37.27 

35.44 
33.68 
32.07 
30.63 
29.43 

28.49 
27.87 
27.57 


27 
49 
71 

88 
106 

124 
136 
150 
162 
170 

170 
184 
187 
188 
183 

176 
161 
144 
120 
94 


62 
30 


Mean  Place 
Sec  a,  Tan  ^ 


16.995 
2.838 


16,01 
-2.657 


17.778 
1.051 


43.50 
+0.326 


50.386 
1.937 


20.51 
-1.659 


56.542 
1.217 


54.51 
+0.694 


a 
d 


+0.01 
-0.3 


-0.13 
+0.7 


+0.07 
-0.3 


+0.02 
+0.7 


+0.03 
-0.3 


-0.08 
+0.7 


+0.07 
-0.3 


+0.03 
+0.7 
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APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washincton 
Meanlme. 


Jan.  0.0 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
29.5 
Mar.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

May     9.3 

19.2 

29.2 

June    8.2 

18.2 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
16.9 
25.9 

Oct.     5.9 

15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.7 
24.6 
34.6 


Mean  Place 
Sec  ^,  Tan  d 


D^  a,  D«  a 


^Pyiidlt. 
Mag.  4.9 


Right 
Asoonflion. 


h 
9 


m 
17 


47.966 
48.192 
48.381 
48.618 
48.602 

48.633 
48.615 
48.553 
48.455 
48.327 

48.180 
48.020 
47.856 
47.695 
47.544 

47.407 
47.289 
47.193 
47.123 
47.083 

47.066 
47.083 
47.130 
47.211 
47.326 

47.475 
47.657 
47.873 
48.122 
48.400 

48.705 
49.029 
49.367 
49.708 
50.045 

50.366 
50.661 
50.921 


236 

180 

187 

84 

31 


18 

62 

08 

128 

147 

160 
164 
161 
151 
137 

118 
06 
70 
40 
17 

17 

47 

81 

115 

140 

182 
216 
240 

278 
305 

324 
338 
341 
337 
321 

205 
260 


Dedlna- 
tkm. 


-25  36 


/r 


24.19 
27.20 
30.22 
33.15 
35.93 

38.49 
40.79 
42.80 
44.48 


301 
802 
203 
278 
256 

230 
201 
168 
135 


45.83 

00 

46.82  63 

47.45  _^ 

47.72 

47.66 

47.25 


6 
41 
73 


46.52 
45.49 
44.19 
42.66 
40.94 

39.09 
37.16 
35.22 
33.35 
31.63 

30.11 
28.89 
28.03 
27.59 
27.61 

28.11 
29.11 
30.58 
32.47 
34.76 

37.37 
40.21 
43.17 


103 
180 
153 
172 
185 


103 
104 
187 
172 
152 


122 
86 
44 

2 
50 

100 
147 
180 
220 
261 

284 
206 


46.232 
1.109 


28.15 
-0.479 


+0.05 
-0.3 


-0.02 
+0.7 


orHydifo. 
Mag.  2.2 


Right 
Afloenaloii. 


h       m 
9     23 


s 

29.372 

29.612 
29.809 
29.959 
30.058 

30.108 
30.111 
30.072 
29.997 
29.895 

29.772 
29.638 
29.601 
29.367 
29.243 

29.133 
29.040 
28.969 
28.920 
28.896 

28.897 
28.926 
28.981 
29.065 
29.179 

29.321 
29.494 
29.697 
29.928 
30.186 

30.472 
30.777 
31.096 
31.421 
31.745 

32.057 
32.348 
32.609 

27.602 
1.011 


240 

107 

150 

00 

50 

3 

80 

75 

102 

123 

134 
187 
134 
124 
110 

08 
71 
40 
24 

1 

20 

55 

84 

114 

142 

173 
203 
231 
258 
286 

305 
310 
325 
324 
312 

201 
261 


DwUiia- 
tiofi. 


-  8  17 


tt 


38.04 
40.39 
42.63 
44.70 
46.58 

48.23 
49.63 
50.76 
51.64 
62.26 


285 
224 
207 
188 
165 


140 

118 

88 

62 

40 

52.66 

52.81  — 

52.75     • 
27 

46 

68 


52.48 
52.02 

51.39 
50.61 
49.70 
48.67 
47.57 

46.43 
45.28 
44.19 
43.20 
42.35 

41.72 
41.33 


78 

01 

103 

110 

114 

115 

100 

00 

85 

68 

80 
8 


41.25  — 

41.50   ^ 

42.09   ^ 
05 

43.04 


44.35 

45.98 
47.88 
60.01 

62.29 
64.66 
57.02 


131 
163 
100 
213 
228 


236 
237 


37.92 
-0.146 


+0.06 
-0.3 


-0.01 
+0.6 


h  XJnm  Matoila. 

Mag.  3.8 


Right 
Aiwmiton. 


h 
9 


m 
24 


8 

59.49 
59.97 
60.36 
60.65 
60.83 

60.91 
60.89 
60.77 
60.57 
60.30 

69.97 
69.61 
69.23 
68.85 
68.49 

68.17 
67.88 
67.64 
57.46 
57.34 

67.28 
57.29 
57.37 
57.53 

57.74 

68.01 
58.36 
68.76 
69.22 
59.73 

60.28 
60.89 
61.51 
62.14 
62.77 

63.37 
63.94 
64.45 


48 
80 
20 

18 

8 

2 
12 

20 
27 
83 

36 
38 
38 
36 
32 

20 
24 

18 

12 

6 

1 

8 

16 

21 

27 

35 
40 
46 
51 
55 

61 
62 
63 
63 
60 

57 
51 


Deeding- 
tion. 


+63  26 


tt 


34.21 
35.47 
37.13 
89.14 
41.40 

43.80 
46.25 
48.64 
50.86 
52.81 

54.43 

55.65 

66.42   ^ 
32 

66.74  — 

56.58   " 
62 

55.96 


126 
166 
201 
235 
240 


245 
230 
222 
105 
162 


122 

77 


54.90 
63.44 
51.60 
49.46 

47.04 
44.39 
41.69 
38.68 
35.70 

32.73 
29.80 
26.98 
24.34 
21.90 

19.76 
17.95 
16.52 
15.53 
15.02 

16.01 
16.50 
16.47 


106 
146 
184 
214 
242 

265 
280 
201 
206 

207 

203 
282 
264 
244 
214 


181 

143 

00 

51 

1 

40 
07 


55.424 
2.235 


47.96 
+1.999 


+0.09 
-0.3 


+0.10 
+0.6 


Mag.  4.6 


Right 


h      m 
9     27 


8 

9.98 
10.67 
11.06 
11.42 
11.64 

11.74 
11.69 
11.52 
11.24 
10.86 

10.41 
9.91 
9.39 
8.87 
8.36 

7.88 
7.47 
7.12 
6.84 
6.64 

6.63 
6.61 
6.59 
6.75 
7.01 

7.35 
7.78 
8.29 
8.87 
9.52 

10.22 
10.98 
11.77 
12.67 
13.37 

14.14 
14.86 
15.50 


50 
48 
87 
29 
10 

5 
17 
28 
38 
45 

50 
52 
52 
51 

48 

41 
35 
28 
20 
11 

2 

8 
16 
26 
34 

43 
51 
58 
66 

70 

76 
70 
80 
80 

77 

72 

64 


4.820 
2.962 


DedlDft- 


+70  11 


ft 


47.30 
48.82 
60.74 
53.03 
55.55 

68.20 
60.88 
63.46 
65.86 
67.93 

69.63 
70.89 
71.66 
71.93 
71.68 

70.93 
69.71 
68.05 
65.98 
63.60 

60.92 
58.02 
54.95 
51.78 
48.57 

45.38 
42.26 
39.30 
36.53 
34.04 

31.86 
30.07 
28.72 
27.85 
27.49 

27.67 
28.38 
29.59 


153 
192 
229 

253 

256 


26S 
258 
240 
207 
170 


126 

77 
27 

35 
75 

123 
166 
307 
338 

268 

200 
307 
317 
331 
319 

313 
296 
277 
tvt 
218 

179 

136 

87 

36 

18 


71 
121 


61.78 

+2.778 


+0.11 
-0.3 


+0.16 
+0.6 
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FOR  THE  UPPER  TRANSTT  AT  WASHINGTON. 


ashinctoD 


Jan.  0.« 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
29.5 
Mar.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

May  9.3 
19.2 

29.2 

June    8.2 

18.2 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.  5.9 
15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.7 
24.6 
34.6 


Mag.  3.3 


Right 
Asotoalon. 


h      m 
9     27 


Mean  Place 
8eca,Tan^ 


8 

17.970 
18.337 
18.642 
18.875 
19.032 

19.109 
19.108 
19.038 
18.905 
18.720 

18.498 
18.253 
17.996 
17.741 
17.498 

17.279 
17.089 
16.936 
16.824 
16.755 

16.732 
16.756 
16.827 
16.945 
17.110 

17.821 
17.578 
17.879 
18.223 
18.607 

19.025 
19.474 
19.944 
20.426 
20.907 

21.375 
21.813 
22.210 


867 
306 

233 

167 

77 


70 
133 
185 


DedliUk 
tion. 


345 
357 
255 
243 
210 


190 

153 

112 

09 

23 

34 

71 
118 
165 
211 

367 
301 
344 
384 

418 

440 

470 
482 
481 
468 

438 
397 


+52    3 

It 

26.71 


27.40 
28.49 
29.91 
31.61 

33.50 
35.48 
37.46 
89.35 
41.05 

42.51 
43.66 
44.46 
44.87 
44.93 

44.57 
43.85 
42.78 
11.40 
39.71 

37.79 
35.65 
33.35 
30.91 
28.38 

25.79 
23.20 
20.66 
18.19 
15.86 

13.72 

11.82 

10.22 

8.96 

8.10 

7.64 
7.63 
8.05 


60 
100 
142 
170 
180 


196 
108 
180 
170 
146 


115 

80 

41 

6 

36 

72 
107 
138 
160 
192 

214 
230 
244 
253 
250 

260 
254 
247 
233 
214 

190 

100 

126 

86 

46 

1 
42 


1^  AXflM. 

liag.  3.6 


Right 
Aaotnslon. 


h       m 
9     27 


f 
25.022 

25.281 
25.486 
25.633 
26.719 

25.747 
25.718 
25.640 
25.519 
25.364 

25.182 
24.985 
24.780 
24.575 
24.376 


260 
305 
147 

86 
» 

20 

78 
121 
155 
182 

197 
205 
206 
100 
186 


tkm. 


-40    5 


rt 


48.69 
62.08 
55.55 
59.03 
62.42 

65.64 
68.61 
71.28 
73.62 
75.57 

77.12 
78.24 
78.93 
79.18  - 
79.00   ^ 

60 


380 
847 
848 
830 
822 

297 
367 
234 
195 
156 


112 

60 


24.190       1 78.40 


24.024 
23.880 
23.762 
23.675 


166 

144 

118 

87 

56 


23.620 
23.602  — 
23.622   ^ 
23.683  ^^ 
23.786  ^^ 

145 


14.885 
1.626 


39.40 
+1.283 


•fO.08 


+0.07 
+0.6 


23.931 
24.119 
24.350 
24.621 
24.929 

25.269 
25.631 
26.009 
26,392 
26.769 

27.126 
27.454 
27,742 


188 
231 
271 
306 
340 


362 
378 
383 
ZTJ 
357 


328 

288 


77.38 
76.01 
74.28 
72.28 

70.06 
67.69 
65.24 
62.80 
60.46 

58.33 
56.47 
54.99 
53.96 
53.44 

53.49 
54.10 
55.29 
57.02 
59.26 

61.94 
64.96 
68.23 


102 
137 
173 
200 
222 


f  Leonit. 
Mag.  5.1 


Right 
Ascension. 


237 
245 
244 
234 
213 

186 

148 

103 

52 

5 


61 
119 

173 
234 
268 


302 
327 


23.322 
1.307 


55.75 
-0.842 


h 
9 


m 
27 


8 

27.150 
27.405 
27.619 
27.785 
27.900 

27.964 
27.979 
27.949 
27.882 
27.785 

27.666 
27.536 
27.401 
27.268 
27.146 

27.038 
26.949 
26.881 
26.837 


265 

214 

166 

115 

64 

15 

30 

67 

97 

119 

130 
135 
133 
122 

108 

80 
68 
44 


26.819  — 
8 

26.827 


26.862 
26.924 
27.014 
27.133 

27.279 
27.456 
27.662 
27.895 
28.158 

28.445 


35 

62 

00 

119 

146 


177 
206 
233 
263 
287 


309 


DeoUnA- 
tlon. 


+11  39 


n 


75.71 
74.31 
73.14 
72.21 
71.53 

71.08 
70.86 
70.83  — 
70.95   ^^ 

27 
35 


140 

117 

93 

68 

45 

22 


71.22 

71.57 
71.97 
72.39 
72.84 
73.29 

73.71 
74.09 
74.44 
74.74 
74.97 

75.12  ^ 
75.19  — 
75.15     ^ 


40 
42 
45 
45 
42 

38 
35 
30 
23 
15 


10  Leonis  Minoiii. 
Mag.  4.6 


Right 
Ascension. 


74.97 
74.65 

74.16 
73.47 
72.59 
71.50 
70.22 

68.75 


28.754  '^  !  67.11 


29.078 
29.411 
29.741 


324 
333 
330 
327 


65.36 
63.55 
61.72 

59.94 


30.373  ^  i  58.28 


30.068 


305 


+0.05 
-0.3 


-0.04 
+0.6 


30.648 

25.210 
1.021 


275 


66.76 


18 
32 
49 

69 

88 

109 

128 

147 

164 
175 
181 
183 
178 

166 
152 


80.74 
+0.207 


h 
9 


m 
29 


8 

7.397 
7.702 
7.958 
8.157 
8.294 


306 
256 
199 
137 

76 


8.370   j^ 

8.386  — 

8.346  *^ 

8.259  ^ 

8.133  "* 
153 

7.980 


+0.06 
-0.3 


+0.01 
+0.6 


7.809 
7.631 
7.455 
7.291 

7.144 
7.021 
6.924 
6.858 
6.825 

6.824 
6.859 
6.928 
7.031 
7.168 

7.342 
7.550 
7.792 
8.068 
8.377 

8.715 
9.077 
9.468 
9.850 
10.243 

10.626 
10.986 
11.315 


171 
178 
176 
164 
147 


123 

97 

66 

33 

1 

35 

69 

103 

137 

174 

308 
242 
276 
309 
338 

362 
381 
392 
393 
383 


360 
329 


Declina- 
tion. 


4.967 
1.248 


+36  45 


It 


65.99 


8 


65.91  - 
66.18  ^ 
66.77  ^ 
67.63  ^ 

106 

68.71 


69.95 
71.27 
72.60 
73.87 

75.00 
75.98 
76.73 
77.26 
77.52 

77.53 
77.28 
76.78 
76.04 
75.10 

73.94 
72.61 
71.12 
69.49 
67.72 

65.85 
63.90 
61.89 
59.86 
57.83 

55.85 
53.97 
52.24 
50.71 
49.44 

48.46 
47.81 

147.52 


124 
132 
133 
127 
113 


96 
75 
53 
26 
1 

25 
50 
74 
•4 
116 

133 
149 
163 
177 
187 

195 
201 
203 
203 
198 

188 
173 
153 
127 
98 


65 
29 


76.43 

+0.747 


+0.07 
-0.3 


+0.04 
+0.6 
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APPARENT  PLACES  OF  STAES,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WMhtngton 
MMUiTiine. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.6 

19.5 
29.5 
Mar.  10.4 
20.4 
30.4 

Apr.  9.4 
19.3 
29.3 

May  9.3 
19.2 

29.2 

June    8.2 

18.2 

28.1 

Jnly    8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  6.9 
15.9 
25.9 

Oct.  5.9 
15.8 

25.8 

Nov.    4.8 

14.8 

24.7 

Dec.    4.7 

14.7 
24.6 
34.6 

Mean  Place 
Sec  d,  Tan  d 


OLeonis. 

Mag.  3.8 


Right 
AfloenaioD. 


h 
9 


m 
36 


f 

42.047 
42.308 
42.528 
42.701 
42.825 


2ao 

173 

124 

73 


42.898  j^ 

42.922  — 

42.900  ^ 

42.841   ^ 

42.753  ^ 
113 

42.640 


D^  a,  D«  a 


42.514 
42.383 
42.253 
42.132 

42.022 
41.930 
41.859 
41.809 
41.785 

41.784 
41.811 
41.883 
41.943 
42.052 

42.188 
42.355 
42.552 
42.778 
43.034 

43.315 
43.619 
43.940 
44.271 
44.605 

44.931 
45.288 
45.519 


126 
131 
130 
121 
110 


167 
197 
226 
266 
281 

304 
321 
331 
334 
326 

307 
281 


Declina- 
tkm. 


+10  16 


// 


25.44 
23.94 
22.65 
21.61 
20.83 

20.28 
19.97 


150 

129 

104 

78 

56 

31 


19.86-^ 
19.92    * 


20.13 

20.43 
20.82 
21.25 
21.70 
22.16 

22.61 


21 
30 

39 
43 
45 
46 
45 


92 

23.05 

44 

71 

23.45 

40 

50 

23.80 

35 

24 

24.10 

30 

1 

21 

24.31 

27 

24.45 

14 

52 

24.48 

3 

80 

24.38 

10 

109 

24.11 

27 

136 

43 

23.68 
23.05 
22.22 
21.17 
19.90 

18.44 
16.79 
15.02 
13.17 
11.28 

9.43 
7.67 
6.06 


63 

83 

106 

127 

146 

165 
177 
185 
189 
185 

176 
161 


40.165 
1.016 


30.54 
+0.181 


+0.06 
-0.3 


+0.01 
+0.6 


OAamm. 
Hag.  5.0 


Right 
AioomloD. 


h   m 
9  40 


8 

29.090 
29.288 
29.501 
29.664 
29.774 

29.831 
29.837 
29.797 
29.718 
29.608 

29.474 
20.325 
29.168 
29.010 
28.857 

28.714 
28.587 
28.478 
28.391 
28.329 

28.294 

28.287  — 

28.311  ^ 

28.368  " 

28.458  ** 
126 

28.584 


258 
218 
163 
110 
57 


_6 

40 

79 

110 

184 

149 
157 
158 
158 
148 

127 

109 

87 

62 

85 


28.747 
28.946 
29.180 
29.449 

29.748 
30.070 
30.410 
30.759 
31.106 

31.443 
31.756 
32.038 


168 
199 
234 
269 
299 

322 
340 
349 
347 
337 

313 
282 


DedliUk 
tiOD. 


-27  22 


// 


69.58 
62.60 
65.66 
68.67 
71.57 

74.27 
76.73 
78.90 
80.77 
82.31 


802 
806 

801 
200 
270 


146 
217 
187 
154 
118 


83.49 
84.32 
84.80 


88 
48 


84.92  — 

84.69  ^ 
57 

84.12 


83.25 
82.08 
80.66 
79.01 

77.21 
76.30 
73.36 
71,44 
69.63 


87 
117 
142 
166 
180 


191 
194 
192 
181 
160 


«<^«7  100 

65.67  ": 

65.06 

64.90  — 
32 

65.22 

66.04 

67.36 

69.13 

71.31 


73.83 
76.61 
79.58 


82 

132 
177 
218 
252 

278 
297 


27.407 
1.126 


63.84 
-0.518 


+0.05 
-0.3 


-0.03 
+0.6 


tLeoBla. 
Mag.  3.1 


Right 
Aacimnkm. 


h       m 
9     41 


s 
7.265 
7.689 
7.780 
7.972 
8.109 

8.193 
8.223 
8.204 
8.143 
8.048 

7.927 
7.790 
7.646 
7.602 
7.365 

7.243 
7.139 
7.056 
6.998 
6.957 

6.962 
6.985 
7.037 
7.119 
7.231 

7.373 
7.648 
7.754 
7.991 
8.260 

8.668 
8.879 
9.219 
9.673 
9.929 

10.277 
10.609 
10.913 


284 
241 
192 
137 
84 

JO 

19 

61 

95 

121 

187 
144 
144 
137 
122 

104 
88 
58 

81 
5 

23 

52 

82 

112 

142 

175 
206 
237 
260 
298 

821 
340 
354 
356 

348 

832 
304 


Deeding- 

tiOD. 


+24    9 


tr 


32.89 
82.07 
31.65 


82 
52 


31.34  — 

31.40     * 
32 


31.72 
32.26 
32.93 
33.71 
34.64 

35.36 
36.14 
36.82 
37.40 
37.84 


53 

68 
78 
88 
82 

78 
68 
58 
44 
29 


38.27  — 
38.26     ^ 


38.08 
37.76 

37.28 
36.64 
35.86 
34.93 
33.86 

32.60 
31.22 
29.70 
28.05 
26.29 

24.47 
22.61 
20.76 
18.98 
17.32 

15.83 
14.57 
13.68 


18 

88 

47 

64 

78 

98 

106 

125 

188 
152 
165 
176 
182 

186 
185 
178 
166 
149 

126 
99 


6.182 
1.096 


41.62 
+0.449 


+0.07 
-0.3 


+0.02 
+0.6 


VAxgQM. 
Mag.  3.2 


Right 
Aaetnakm. 


h 
9 


m 
44 


8 

62.12 
62.60 
62.81 
63.02 
63.13 

63.14 
63.07 
62.91 
62.68 
62.38 

62.03 
61.64 
61.23 
60.80 
60.37 

69.96 
69.55 
59.18 
58.85 
58.67 

58.34 
68.18 
68.09 
68.08  -^ 
58.15    ^ 

16 

58.31 
58.55 
58.87 
69.29 
69.76 

60.29 
60.86 
61.46 
62.07 
62.66 

63.22 
63.73 
64.18 


38 

31 
21 

11 
1 

7 
16 
23 
30 
35 

39 
41 
43 
43 
42 

40 
37 
33 
28 
28 

16 
9 


24 
32 
42 
47 
53 

57 
60 
61 
69 
56 

51 
45 


Dodin*- 

tiOQ. 


-64  40 


n 


44.47 
47.99 
51.75 
55.66 
59.61 

63.50 
67.23 
70.74 
73.94 
76.78 


353 
376 

m 

395 
389 


373 
351 
320 
384 
20 


79.21  j^ 
81.17  ,^ 

82.65  ^ 
83.61^ 
84.06  — 

10 


83.95 
83.34 
82.22 
80.63 
78.63 

76.27 
73.61 
70.77 
67.81 
64.84 

61.99 
59.35 
67.04 
56.15 
53.79 


61 
113 
159 
300 

216 

306 
284 
306 
387 
385 

264 
231 
189 
116 
79 


63.00  j^ 
52.86  — 
53.36  *I 
64.53  "^ 
66.82 ''^ 

23S 

58.70 

61.58^ 

64.87'* 


60.188 
2.339 


66.03 
-2J14 


+0.08 
-0.3 


-0.12 
+0.6 


APPARENT  PLACES  OF  8TAE8,  1916. 


397 


FOB  THE  TJPPEE  TRANSIT  AT  WASHINGTON. 


Wtshlncton 
HMD  Tone. 


V  Vnm  Majotis. 
3.9 


Right 
Aaoensten. 


Jan.  0.6 
10.6 
20.6 
30.6 

Feb.    9.5 

19.5 
29.5 
Mar.  10.4 
20.4 
30.4 

Apr.  9.4 
19.8 
29.3 

May  9.3 
19.2 

29.2 

June    8.2 

18.2 

28.1 

July    8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.  5.9 
15.8 

25.8 

Nov.    4.8 

14.8 

24.7 

Dec.    4.7 

14.7 
24.6 
34.6 


h      m 
9    45 


s 
5.215 
5.664 
6.043 
6.340 
6.548 


440 
379 
397 
908 

115 


6.663 
6.686  — 
6.621    ^ 


6.478 
6.271 

6.011 
5.715 
5.400 
5.078 
4.767 

4.474 
4.212 
3.989 
3.810 
8.682 

3.607 
3.587 
8.624 
3.719 
3.872 

4.082 
4.349 
4.671 
5.049 
5.477 

5.950 
6.462 
7.006 
7.566 
8.131 

8.685 
9.210 
9.690 


143 
907 
960 

996 
315 
399 
311 
903 

989 
998 
179 
198 
76 

90 

37 

95 

153 

910 

967 
329 
378 
428 
473 

519 
544 
560 
665 
554 

596 
480 


Dedlnft- 
tion. 


+59  25 


// 


49.24 
50.11 
51.43 
53.13 
55.14 

57.36 
59.68 
62.02 
64.25 
66.28 

68.03 
69.44 
70.45 
71.04 
71.17 

70.85 
70.11 
68.95 
67.41 
65.54 

63.36 
60.94 
58.30 
55.52 
52.63 

49.69 
46.74 
43.85 
41.07 
38.46 

36.07 
33.98 
32.23 
30.89 
30.00 

29.59 
29.67 
30.25 


87 
139 
170 
901 
999 

939 
934 
223 
203 
176 

141 

101 

59 

13 

39 

74 
116 
154 
187 
918 

242 
964 
978 
980 
994 

205 
280 
278 
261 
330 

200 

175 

134 

80 

41 

8 
58 


^ean  Place 

Sec  a,  Tan  a 


1.743 
1.966 


64.34 
+1.693 


+0.09 
-0.3 


+0.09 
+0.6 


6SeztB]itts. 
Mag.  6.0 


Right 
Aaoension. 


h 
9 


m 
47 


s 
1.815 
2.074 
2.294 
2.469 
2.595 

2.672 
2.701 
2.687 
2.636 
2.558 

2.450 
2.330 
2.204 
2.078 
1.958 

1.848 
1.752 
1.674 
1.615 
1.578 

1.565 
1.577 
1.613 
1.677 
1.769 

1.890 
2.043 
2.226 
2.440 
2.685 

2.958 
3.254 
3.570 
3.896 
4.224 

4.547 
4.851 
5.129 


290 
176 
196 

77 

» 
14 
51 
83 
103 

190 
196 
196 
120 
110 

06 
78 
50 
37 
13 

19 
36 
64 
09 
191 

153 
183 
914 
945 
273 

206 
316 
396 
328 
323 

304 
278 


DeeUna- 
tlon. 


-8  50 
58.66 


218 
905 
188 
166 
144 


60.84 

62.89 
64.77 
66.43 

67.87 
69.01 
69.98 
70.67 
71.14 

71.38 
71.44  — 
71.33  " 


117 
04 
60 
47 
94 


98 
49 
55 

66 
75 
89 
86 
88 

86 
80 
60 
56 
38 
62.82 

62.69  — 
62.83  " 
63.25  *^ 
64.00  ^* 

107 


71.05 
70.63 

70.08 
69.42 
68.67 
67.85 
66.99 

66.11 
65.25 
64.45 
63.76 
63.20 


65.07 
66.44 
68.10 
69.98 
72.06 

74.25 
76.49 
78.71 


137 
166 
188 
908 
910 

224 
222 


0.112 
1.002 


56.80 
-0.067 


+0.06 
-0.3 


0.00 
+0.5 


/i  Leonls. 

Mag.  4.1 


Right 
Aioension. 


h   m 
9  47 


s 

61.416 
61.710 
61.960 
62.161 
62.309 


204 
250 
901 
148 
01 


62.400 
62.437  — 
62.425  " 

56 

09 

190 


62.369 
62.277 

62.157 
62.020 
61.874 
61.727 
61.586 

61.458 
61.348 
61.258 
61.192 
61.151 

61.139 
61.156 
61.200 
61.275 
61.381 

61.517 
61.687 
61.890 
62.124 
62.391 

62.688 
63.010 
63.352 
63.709 
64.070 

64.425 
64.765 
65.077 


137 

146 
147 
141 
198 

110 
00 
66 
41 
19 

17 

44 

75 

106 

136 

170 
203 
234 
267 
207 

322 
342 

357 
361 
855 

340 
312 


Dedlna- 
tlon. 


+26  23 


ff 


61.86 
61.11 
60.67 


75 
44 


60.56  — 


60.75 

61.18 
61.84 
62.65 
63.55 
64.50 

65.43 
66.29 
67.05 
67.68 
68.15 


10 
43 

66 
81 
00 
05 
03 

86 
76 
68 
47 
20 


68.44  ^ 
68.56  — 
68.51     * 


68.26 
67.85 

67.26 
66.50 
65.59 
64.52 
63.28 

61.90 
60.37 


25 

41 
50 

76 

01 

107 

124 

138 

153 
166 


58.71 

56.94^^ 
55.06  ^^ 

102 

53.16 


51.23 
49.33 
47.52 
45.86 

44.39 
43.17 
42.23 


193 
100 
181 
166 
147 


122 
04 


59.338 
1.116 


71.38 
+0.496 


+0.07 
-0.3 


+0.03 
+0.5 


Qtoombzldfe  1586. 
Mag.  6.0 


Right 
AsoeaoioD. 


h       m 
9     50 


s 
59.74 

60.47 

61.08 

61.56 

61.89 

62.05 
62.06  - 
61.93  ^^ 


73 
61 
48 
33 
16 


61.65 
61.25 

60.75 
60.19 
59.58 
58.95 
58.33 

57.73 
57.18 
56.69 
56.29 
55.98 

55.75 
55.62 
55.61 
55.70 
55.90 

56.21 
56.61 
57.12 
57.72 
58.42 

59.19 
60.03 
60.91 
61.83 
62.75 

63.65 
64.50 
65.28 


28 

40 
50 

56 
61 
63 
62 
60 

55 
40 
40 
31 
23 

13 
1 

0 
90 
81 

40 
51 
60 
70 

77 

64 
88 
02 
02 
00 

85 

78 


I>6cliiia- 
tioo. 


+73   16 


It 


29.98 
31.34 
33.18 
35.42 
37.97 

40.69 
43.50 
46.25 
48.84 
51.17 

53.14 
54.67 
55.72 
56.24 
56.24 


136 
184 
934 
955 
272 


281 
975 
260 
233 
107 


153 
105 

52 
0 

53 


55.71 
54.66*^ 
53.14  **^ 
51.19  ^« 
48.85^ 

967 

46.18 


43.23 
40.08 
36.78 
83.40 

30.00 
26.65 
23.42 
20.38 
17.57 

15.09 
13.00 
11.34 
10.18 
9.54 

9.48 

9.98 

11.03 


295 
315 
330 
338 
340 

335 
323 
804 
281 
248 


200 

166 

116 

64 

6 


50 
105 


54.168 
3.475 


46.76 
+3.328 


+0.11 
-0.3 


+0.19 
+0.5 
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APPARENT  PLACES  OF  STABS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.6 
10.6 
20.6 
30.6 

Feb.    9.5 

19.5 
29.5 
Mar.  10.4 
20.4 
30.4 

Apr.  9.4 
19.3 
29.3 

May  9.3 
19.3 

29.2 

June    8.2 

18.2 

28.1 

July    8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  6.0 
15.9 
25.9 

Oct.  5.9 
15.8 

26.8 

Nov.    4.8 

14.8 

24.7 

Dec.    4.7 

14.7 
24.7 
34.6 


Mean  Place 
Sec  a,  Tan  a 


19  Leonis  Minoiia. 
Mag.  5.2 


Right 
Asoanston. 


h 
9 


m 
52 


8 

35.152 
35.493 
35.785 
36.019 
36.192 


341 
292 
234 
173 
107 


36.299 
36.343  — 

36.325   ^* 

71 

15 
49 


36.254 
36.139 

35.990 
35.816 
35.630 
35.440 
85.256 


74 
86 
90 
84 
70 


52 
26 
97 


35.086 

34.808 

34.711 

84.645  ^ 
32 

34.613  *~ 

34.614  ^ 
34.652  ^ 
34.727  ^^ 
34.839  ^" 

150 

34.989 
35.177  ^^ 
35.404^ 
35.670 


35.973 

36.312 
36.679 
37.072 
37.479 
37.895 

38.304 
38.695 
39.057 


266 
803 
839 


367 
893 
407 
416 
409 


391 
362 


Declina- 
tion. 


+41  26 


69.74 
69.70 
70.07 
70.81 
71.87 

73.17 
74.67 
76.27 
77.88 
79.14 

80.87 
82.10 
83.10 
83.82 
84.24 

84.35 
84.15 
83.63 
82.83 
81.75 

80.44 
78.88 
77.14 
75.22 
73.14 

70.95 
68.67 
66.34 
63.99 
61.66 

59.40 
57.29 
55.34 
53.65 
52.24 

51.18 
50.51 
50.24 


4 

37 

74 

106 

130 

150 
160 
161 
156 
143 

123 

100 

72 

42 

11 

20 

52 

80 

108 

131 

156 
174 
192 
206 
219 

228 
233 
235 
233 
226 

211 
195 
160 
141 
106 

67 
27 


32.714 
1.334 


82.69 
+0.883 


D^  a,  D«  a      +0.07  +0.05 

Da^J.D^^    1^0.3  +0,5 


^  Argua. 
Mag.  3.7 


Right 
Ascension. 


h       m 
9     53 


s 
56.302 
56.636 
56.907 
57.107 
57.234 

57.290 
57.271 
57.191 
57.053 
56.868 

56.644 
56.391 
56.120 
55.839 
55.557 

55.281 
55.019 
54.778 
54.566 
54.386 

54.245 
54.149 


334 
271 
200 
127 
56 

19 

80 

138 

185 

224 

253 
271 
281 
282 
276 

262 
241 
212 
180 
141 

96 


45 
54.104  — 

54.110  • 
54.174  ^ 

124 

54.298 


54.484 
54.729 
55.031 
55.388 

55.790 
56.228 
56.690 
57.164 
57.634 

58.083 
58.500 
58.869 


186 
245 
302 
357 
402 


438 
462 
474 
470 
449 

417 
369 


Declina- 
tion. 


-54     9 


53.94 
57.39 
61.04 
64.81 
68.60 

72.31 
75.84 
79.15 
82.14 
84.77 


345 
365 
377 
379 
371 


353 
331 
299 
263 
223 


90.10  ^ 

90.94 

91.28  — 
15 

91.13 

64 
110 
154 
190 
224 


90.49 
89.39 
87.85 
85.95 

83.71 
81.20 
78.52 
75.76 
73.01 

70.37 
67.95 
65.86 
64.19 
63.01 

62.40 
62.41 
63.04 
64.30 
66.17 

68.56 
71.43 
74.68 


251 
268 
276 
276 
264 


242 
209 
167 
118 
61 


1 

63 
126 
187 
239 

287 
325 


54.658 
1.708 


64.00 
-1.385 


+0.04 
-0.3 


-0.08 
+0.5 


TT  Leomii. 
Mag.  4.9 


Right 
Ascension. 


h       m 
9     55 


48.324 
48.597 
48.833 
49.023 
49.164 


273 
236 
190 
141 
91 


49.256 
49.297  — 
49.294    ^ 


49.252 
49.178 

49.080 
48.965 
48.842 
48.717 
48.598 

48.488 
48.391 
48.313 
48.253 
48.215 

48.200 
48.208 
48.242 
48.302 
48.390 

48.507 
48.654 
48.833 
49.044 
49.284 

49.555 
49.851 
50.167 
50.496 
50.830 

51.161 
51.476 
51 .767 


42 
74 

98 

115 
123 
126 
119 
110 

97 
78 
60 
38 
16 

8 

34 

60 

88 

117 

147 
179 
211 
240 
271 

296 
316 
329 
334 
331 

3U 
291 


Declina- 
tion. 


+  8  26 


// 


165 

145 

119 

96 

66 

45 
22 


46.45 
44.80 
43.35 
42.16 
41.21 

40.53 

40.08 

39.86 

39.83  — 

39.97   ^* 
27 

40.24 

40.60 

41.02 

41.49 

41.98 

42.47 
42.95 
43.41 
43.84 
44.21 

44.51 
44.72 


36 
42 
47 
49 
49 

48 
40 
43 
87 
30 

21 


44.83  — 
44.81     ^ 


44.63 

44.27 
43.71 
42.92 
41.91 
40.67 

39.21 
37.55 
35.74 
33.82 
31.85 

29.89 
28.00 
26.24 


18 
36 

56 

79 

101 

124 

140 

166 
181 
192 
197 
196 

189 
176 


46.547 
1.011 


51.90 
+0.148 


+0.06 
-0.3 


+0.01 
+0.5 


i/Leonla. 
^^.  3.6 


Right 
Ascension. 


h     m 
10     2 


8 

47.077 
47.365 
47.614 
47.818 
47.972 

48.075 

48.126 

48.131  — 

48.094  ^^ 
72 

99 


288 

249 
204 
154 
103 


51 


Declina- 
tion. 


48.022 

47.923 
47.806 
47.680 
47.550 
47.425 

47.309 
47.206 
47.119 
47.054 
47.009 

46.988 
46.991 
47.021 
47.077 
47.162 

47.276 
47.421 
47.599 
47.809 
48.052 

48.325 
48.626 
48.948 
49.286 
49.630 

49.973 
50.302 
50.607 


117 
126 
130 
126 
116 

103 
87 
65 
45 
21 

3 

30 

56 

85 

114 

145 
178 
210 
243 
273 

801 
822 
338 
344 
843 

329 
306 


+17     9 


// 


73.95 
72.69 
71.68 
70.97 
70.54 

70.39 
70.47 
70.78 
71.23 
71.80 

72.44 
73.10 
73.75 
74.36 
74.90 

75.36 
75.72 
75.96 
76.10 


126 

101 

71 

43 

15 

8 
31 
45 
57 
64 

66 
65 
61 
54 
46 

36 
24 
14 
3 


76.13  — 

11 

76.02 
75.77 
75.38 
74.83 
74.12 


73.23 

72.17 
70.91 
69.48 
67.87 

66.13 
64.27 
62.34 
60.40 
58.50 

66.70 
66.07 
63.65 


25 
39 
55 
71 
89 

106 
126 
143 
161 
174 

180 
198 
194 
19a 
180 

163 
142 


45.224 
1.047 


82.03 
+0.309 


+0.06 
-0.3 


+0.02 
+0.5 


APPARENT  PLACES  OF  STARS,  1916. 
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nhtngtoP 
BUI 'raw. 


Jtn. 


Feb. 


0.6 
10.6 
20.6 
30.6 

9.5 


19.5 
29.5 
Mar.  10.5 
20.4 
30.4 

Apr.  9.4 
19.3 
29.3 

Kay  9.3 
19.3 

29.2 

June    8.2 

18.2 

28.2 

Jnly     8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  6.0 
15.9 
25.9 

Oct.  5.9 
15.9 

25.8 

Nov.   4.8 

14.8 

24.7 

Dec.    4.7 

14.7 
24.7 
S4.6 


^Leonis. 

(Regulus.) 
Mag.  1.3 


Klght 
Aioeiuton. 


h  m 
10  3 


9 

55.806 
56.089 
56.334 
56.534 
56.685 

56.786 
56.837 
56.842  — 
56.807  ^ 

00 


283 
245 
200 
151 
101 


51 


Meui  Place 
8ccl,'lVna 


56.738 

56.644 
56.531 
56.409 
56.284 
56.162 

56.050 
55.949 
55.865 
55.801 
55.756 

55.735 
55.736 
55.764 
55.817 
55.898 

56.009 
56.150 
56.323 
56.528 
56.765 

57.033 
57.828 
57.644 
57.975 
58.313 

58.649 
58.972 
59.271 


Deellnti- 
tion. 


+12  22 


// 


34.68 
33.18 
31.92 
30.92 
30.20 


150 

128 

100 

72 

40 


29.74  ^ 

29.54  — 

29.55  ^ 


113 


122  i 
126 
122 
112 

101 
84 
04 
45 
21 

1 

28 

53 

81 

111 

141 
173 
205 
237 
208 

2B5 
310 
331 
338 
330 

823 


29.75 
30.09 

30.53 
31.03 
31.57 
32.11 
32.64 

33.13 
33.57 
33.91 
34.25 
34.46 


20 
34 
44 

50 
54 
54 
53 
49 

44 
37 
31 
21 
11 


34.57 
34.58  - 
34.46 
34.19 
33.77 


1 

12 
27 
42 
OO 


33.17 
32.36 
31.36 
30.14 
28.73 

27.12 
25.36 
23.48 
21.54 
19.58 

17.67 
15.88 
14.26 


81 
100 
122 
141 
101 

170 
188 
194 
190 
191 

179 
102 


54.023 
1.024 


41.53 
+0.219 


A.  HycLz«. 
Mag.  3.8 


Right 
Aaoension. 


h 
10 

s 
31.139 
31.412 
31.648 
31.838 
31.980 

32.073 

32.118 

32.120  — 

32.082  ^ 

32.012  ^ 
93 

31.919 


m 
6 


273 
230 
190 
142 
93 


45 


Deolina- 
tion. 


31.808 
31.685 
31.560 
31.437 

31.321 
31.215 
31.124 
31.050 
30.994 


111 

123 
125 
123 
110 


100 
91 
74 
50 
34 


30.960  jj 
30.949  — 
30.963  " 
31.003  *" 
31.074   ^^ 

100 

31.174 


133 
100 


31.307 
31.473 
31.674  ^^ 
31.907  ^ 

32.173 
32.464 
32.779 
33.107 
33.441 

33.771 
34.086 
34.377 


206 


291 
315 
328 
334 
330 


315 
291 


-11  56 


It 


18.27 
20.77 
23.22 
25.54 
27.69 

29.62 
31.31 
32.75 
33.91 
34.82 

35.46 
35.85 


250 
245 
232 
215 
193 


100 

144 

110 

91 

04 

39 


15 
36.00  — 

35.93     ^ 


35.64 

35.16 
34.48 
33.65 
32  68 
31.60 

30.45 
29.26 
28.10 
27.00 
26.01 


20 
48 

08 

83 

97 

106 

115 

119 

lie 

110 
99 
81 


25.20   ^ 

24.62  ^ 

24.33  — 

24.35     * 

24.74   ^ 
70 

25.50 

113 
149 
180 
209 
229 


26.63 
28.12 
29.92 
32.01 

34.30 
36.73 
39.22 


q  Velomm. 
^fag.  4.1 


243 
249 


+0.06 
-^3 


+0.01 
+0.5 


29.579 
1.022 


18.16 
-0.212 


Right 
Aacension. 


h      m 
10    11 


s 

13.838 
14.149 
14.412 
14.619 
14.768 


811 
203 
207 
149 
88 


14.856  3^ 
14.888  — 
14.867  *^ 
14.798  ^ 
14.688  "® 

140 


14.548 
14.382 
14.201 
14.010 
13.817 

13.628 
13.448 
13.283 
13.136 
13.013 

12.916 


100 
181 
191 
193 
189 

180 
105 
147 
123 
97 


00 


12.820  - 

12.828 


30 


8 


+0.06 
-0.3 


-0.01 
+0.5 


12.878 

12.972 
13.113 
13.301 
13.535 
13.815 

14.136 
14.491 
14.871 
16.267 
15.666 

16.056 
16.426 
16.761 


50 
94 

141 
188 
234 
280 
321 


355 
380 
390 
399 
390 


370 
335 


12.373 
1.340 


Declina- 
tion. 


-41  42 


It 


11.81 
15.02 
18.41 
21.87 
25.32 

28.67 
31.84 
34.77^ 


321 
339 
340 
345 
335 


317 


37.41 

39.72 

41.66 
43.20 
44.33 
45.04 
45.32 

45.16 
44.58 
43.61 
42.26 
40.58 

38.64 


204 
231 
194 


12.850   _:  36.46 


34.15 
31.77 
29.41 

27.16 
25.13 
23.40 
22.06 
21.17 

20.80 
20.98 
21.74 
23.05  ^^* 


154 

113 

71 

28 

10 

58 

97 

135 

108 

194 

216 
231 
238 
230 
225 

203 

173 

134 

89 

37 

16 
70 


24.90 

27.23 
29.97 
33.03 


185 
233 


274 
300 


19.48 

-0.891 


+0.05 
-0.4 


-0.05 
+0.5 


82  Ursie  Majoris. 
Mag.  5.7 


Right 
Ascension. 


h      in 
10    11 


60.85 
61.41 
61.90 
62.30 
62.59 

62.78 
62.85  - 
62.82    ^ 


50 

49 
40 
29 
19 


62.69 
62.47 

62.17 
61.83 
61.44 
61.04 
60.63 

60.24 
59.87 
59.54 
59.25 
59.02 

58.85 

58.75 

58.71  - 

58.74    ^ 
10 

18 


13 
22 
80 

84 
89 
40 
41 
39 

87 
83 
29 
23 
17 

10 


58.84 

59.02 
59.27 
59.59 
59.98 
60.44 

60.97 
61.54 
62.16 
62.81 
63.48 

64.14 
64.78 
65.39 


25 
82 
89 
40 
63 

57 
02 
05 
07 
00 

04 
01 


Declina- 
tion. 


+65   31 


22.78 
23.62 
24.96 
26.75 
28.89 

31.31 
33.88 
36.48 
39.01 
41.38 


84 
134 
179 
214 
242 

257 
2Q0 
253 
237 
207 


43.45  j.^ 

46.52^ 

47.41   3^ 

47.78  - 
13 

47.65 


47.05 
45.98 
44.48 
42.56 

40.30 
37.73^^ 


00 
107 
150 
192 
220 


34.90 
31.87 
28.71 

I  25.48 
22.19 

I  18.96 
15.84 
12.86 

I 

10.16 


283 
303 
310 
323 


329 
323 
312 
298 
270 


7.76^ 
6.73  ** 

101 

111 

57 


4.12 
3.01 

2.44 

2.38- 

2.90 


0 
52 


57.046 
2.413 


40.72 
+2.196 


+0.09 


+0.13 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinston 
Mean  Trnie. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.5 

19.5 
29.5 
Mar.  10.5 
20.4 
dO.4 

Apr.  9.4 
19.4 
29.3 

May  9.3 
19.3 

29.2 

June    8.2 

18.2 

28.2 

July    8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  6.0 
15.9 
25.9 

Oct.  5.9 
15.9 

25.8 

Nov.    4.8 

14.8 

24.7 

Dec.    4.7 

14.7 
24.7 
34.6 


CLeonif. 
Mag.  3.6 


Right 
Aacooaion. 


h      m 
10    12 


805 
207 
221 
IM 
116 


08 


s 

3.201 
3.506 
8.773 
8.994 
4.163 

4.279 

4.342   ^^ 

4.356  — 

4.324  ^ 
08 

98 

119 
131 
135 
134 
127 

112 
97 
70 
50 
81 


Declina- 
tion. 


4.256 

4.158 
4.039 
3.908 
3.773 
3.639 

3.512 
3.400 
3.303 
3.227 
3.171 

3.140 
8.183  — 
3.153  * 


3.201 
3.278 

3.387 
3.527 
3.702 
3.911 
4.154 

4.429 
4.735 
5.064 
5.412 
5.769 

6.124 
6.468 
6.790 


48 

77 

109 

140 
176 
209 
243 
276 

800 
329 
348 
357 
366 

344 
322 


+23  49 


A,  Uran  Majoiia. 
Mag.  3.5 


Right 
Asonukm. 


#/ 


101 
09 
80 


60.75 
59.74 
59.05 
58.69 
58.63  — 

26 

58.88 
59.37 
60.06 
60.88 
61.80 

62.73 
63.64 
64.48 
65.21 
65.81 

66.27 
66.55 


49 
00 

82 
92 
93 

91 
84 
73 
00 
40 

28 


12 
66.67  — 

66.61     • 


66.36 

65.95 
65.36 
64.59 
63.65 
62.53 

61.24 
59.78 
58.15 
56.39 
54.50 

52.52 
50.48 
48.44 
46.46 
44.58 

42.89 
41.42 
40.23 


25 

41 

60 

77 

94 

112 

129 

140 
108 
170 
lo9 
198 

204 
204 
198 
188 
109 

147 
119 


h   m 
10  12 


308 
818 
201 
200 
132 


09 


8 

4.637 
5.000 
5.318 
5.579 
5.779 

5.911 
5.980 
5.985-^ 
5.932  ^ 
5.831  "^ 

138 

5.696 
5.525 
5.340 
5.147 
4.955 


Dedina- 
tion. 


08 
85 
93 
92 
82 

60 
40 
18 
91 
58 


4.194  ^ 
4.169  — 
4.180   " 


4.773 
4.607 
4.461 
4.343 
4.252 


4.226 
4.312 

4.436 
4.601 
4.808 
5.056 
5.345 

5.672 
6.034 
6.420 
6.838 
7.261 

7.684 
8.093 
8.476 


40 

80 

124 

105 
207 
248 
289 
327 

302 
392 
412 
423 
423 

409 
383 


+43  19 


n 


49.18   ,, 

49.07  — 

49.39  ^ 

50.12  ^ 

51.21  ^~ 
137 

52.58 


54.18 
55.90 
57.67 
59.41 

61.01 
62.44 
63.61 
64.51 
65.09 

65.33 
65.25 
64.83 
64.09 
63.03 

61.71 
60.12 
58.30 
56.27 
54.08 

51.74 
49.29 
46.78 
44.23 
41.70 

39.24 
36.92 
34.79 
32.90 
31.33 

30.13 
29.32 
28.95 


100 
172 
177 
174 
100 


y  Leonlf  pr. 

Mag.  2.6 


Right 
Aaoenskm. 


143 

117 

90 

68 

24 

8 

42 

74 

100 

132 

159 
182 
203 
219 
234 

246 
261 
266 
258 
240 

232 
213 
189 
157 
120 

81 
87 


h       m 

10    15 


s 
22.457 
22.757 
23.021 
23.241 
23.411 

23.529 
23.595 


800 

204 

220 
170 
118 


00 


23.613  — 
23.588  " 


23.526 

23.436 
23.324 
23.200 
23.071 
22.943 

22.824 
22.715 
22.621 
22.547 
22.493 

22.461 

22.452  — 

22.471   ^^ 

22.515  ** 

22.588   ^ 
103 

22.691 


02 
90 

112 
124 
129 
128 
119 

109 
94 
74 
64 
82 


22.826 
22.996 
23.198 
23.433 

23.702 
24.001 
24.323 
24.663 
25.013 

25.362 
25.701 
26.018 


135 

170 
202 
236 
209 

299 

322 
340 
350 
349 


317 


Dedina- 
tlon. 


+20  15 


ii 


119 

91 

69 

27 

0 

27 
48 
08 
75 
80 

81 
77 
00 
00 
49 

80 
21 


51.35 

50.16 
49.25 
48.66 
48.39 

i8.39 
48.66 
49.14 
49.77 
50.52 

51.32 
52.13 
52.90 
53.59 
54.19 

54.68 

55.04 

55.25 

55.32  — 

55.23    • 
26 

54.98 

54.57 

54.01 

53.26 

52.35 

51.25 
49.98 
48.52 
46.90 
45.13 

43.24 
41.26 
39.24 
37.23 
35.29 

33.49 
31.89 
30.52 


^  Vnm  Majozis. 
Mag.  3.2 


Right 


41 
50 
75 
91 
110 

127 
140 
102 
177 
180 

198 
202 
201 
194 
ISO 

100 
137 


h      m 
10     17 


801 
817 
208 


s 

22.147 

22.508 

22.825 

23.088 

23.291 

138 

23.429 

23.503 

23.516  — 

23.473  *' 

23.382  •^ 

130 


23.252 
23.094 
22.918 
22.733 
22.549 

22.372 
22.210 
22.067 
21.949 
21.858 

21.798 
21.769 
21.773 
21.814 
21.891 

22.007 
22.162 
22.358 
22.596 
22.873 

23.190 
23.542 
23.924 
24.328 
24.743 

25.160 
25.563 
25.942 


158 
170 
185 
184 
177 

102 

148 

118 

91 

80 


29 


41 

77 

110 

156 
196 
238 

2n 

817 

862 
382 
404 

416 
417 

603 
879 


DediD*- 
tion. 


+41   54 


// 


66.05  23 
65.83  — 
66.04  ^ 
66.67  ^ 
67.64  ^ 


68.93 
70.45 
72.13 
73.85 
75.56 


77.15 
78.59 
79.79 
80.74 
81.37 

81.68 
81.67 
81.33 
80.67 
79.72 

78.47 
76.98 
75.23 
73.29 
71.16 

68.88 
66.49 
64.01 
61.48 
58.96 

56.49 
54.13 
51.95 
50.00 
48.34 

47.06 
46.15 
45.67 


vri 

150 

144 
130 

95 

61 

31 

1 

34 
00 

9S 
121 

149 
175 
194 
213 


248 


252 
247 


218 
195 
100 
128 


91 
48 


Mean  Place 
Sec  a,  Tan  a 


1.296 
1.093 


71.01 
+0.442 


2.266 
1.375 


63.86 
+0.943 


20.627 
1.066 


60.85 
+0.369 


19.861 
1.344 


80.79 
+0.898 


iV  ^/  ^•f «      +0.07  +0.02 

D^J,D^d    I^A  +0.5 


+0.07 
-0.4 


+0.06 
+0.5 


+0.07 
1-0.4 


+0.02 
40.4 


+0.07 
-0.1 


+0.05 
+0.4 
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Wishincton 
MMnTuse. 


aOH.VnieMaloiis. 
Bdlag.  4.9 


Rigbt 

A  MCBflMiffll  I 


DedJn*- 
tkm. 


/iHydm. 
Bdlag.  4.1 


RJgkt 
Aicwwfcwi. 


DeoUna- 
tion. 


SlLeoois  ICUMls. 

Mag.  4.4 


Rigbt 
AioaniloQ. 


DeoUii»> 

tkXL 


aAntllM. 
Mag.  4.4 


Right 
AioaniloQ. 


Deelina- 

tiOD. 


Jot.  0.7 
10.« 
20.6 
30.« 

Feb.    9.6 

19.5 
29.5 
Mar.  10.5 
20.4 
30.4 

Apr.  9.4 
19.4 
29.3 

May  9.3 
19.3 

29.2 

Jane    8.2 

18.2 

28.2 

JHly    8.1 

18.1 
28.1 
Aug.  7.1 
17.0 
27.0 

Sept.  6.0 
15.9 
25.9 

Oct.  5.9 
15.9 

25.8 

Nov.    4.8 

14.8 

24.8 

Dec.    4.7 

14.7 
24.7 
34.6 


Mejtn  Place 
Sec  a,  Tan  a 


h      IB 
10    18 


s 
9.58 

10.16 
10.66 
11.08 
11.40 


ft8 

M 
48 
S2 
19 


11.59    ^ 

11.68- 
11.66  ^ 
11.54" 
11.32  ^ 


11.03 

10.69 

10.30 

9.89 

9.47 


9.07 
8.69 
8.34 
8.04 
7.80 

7.61 

7.49    ^ 

7.43- 

7.45    ^ 
9 

10 


41 
42 
40 

38 
86 

ao 

24 
10 

12 


7.54 

7.70 
7.94 
8.25 
8.63 
9.08 

9.60 
10.17 
10.79 
11.45 
12.13 

12.80 
13.45 
14.07 


24 

81 
88 
46 
62 

67 
02 
00 
08 
07 

06 
02 


+65  58 


// 


71.86 
72.64 
73.95 
75.71 
77.84 

80.25 
82.84 
85.48 
88.06 
90.47 

92.62 
94.41 
95.81 
96.74 


78 
181 
170 
218 
241 

269 
204 
268 
241 
216 

179 

140 

96 


46 
97.19  — 

6 


97.14 
96.60 
95.59 
94.13 
92.26 


64 
101 
140 
187 
224 

260 
282 
804 
819 
828 

881 
828 
819 
802 
279 

248 

211 

108 

119 

06 

51.43 

11 

51.32  — 
51.76  ^ 


90.02 
87.46 
84.64 
81.60 
78.41 

75.13 
71.82 
68.54 
65.35 
62.33 

59.54 
57.06 
54.95 
53.27 
52.08 


5.802 
2.458 


90.34 
+2.245 


^♦«,D»a       +0.09         +0.14 
^♦d,D»J       -0.4          +0.4 
79790**— 1916 ^26 


h  m 
10  22 

8 

3.099 
3.384 
3.633 
3.838 
3.995 

4.104 
4.164 


249 
206 
167 
109 


00 


10 

4.180  — 
4.155  " 
4.098  *' 

4.014 


3.910 
3.793 
3.670 
3.546 

3.427 
3.315 
3.214 
3.128 
3.060 

3.011 
2.984 
2.980 
3.005 
3.057 

3.141 
3.259 
3.413 
3.603 
3.829 

4.089 
4.379 
4.693 
5.024 
5.363 

5.701 
6.026 
6.328 


104 
117 
123 
124 
U9 


112 

101 

80 

08 

49 

27 
4 

26 
62 

84 

118 
164 
190 
220 
200 

290 
314 
331 
339 
838 

826 
802 


-16  24 


// 


24.47 
27.10 
29.72 
32.21 
34.64 

36.83 
88.80 
40.51 
41.96 
43.13 

44.03 
44.64 
44.99 
45.08  — 
44.91   " 


240 
210 

197 
171 
146 
117 
90 

01 
86 


44.52 
43.90 
43.09 
42.10 
40.96 

39.70 
38.39 
37.05 
35.75 
34.56 


02 

81 

99 

116 

126 

131 
134 
130 
119 
106 


33.51  ^ 
32.69 
32.13 
31.91  — 
32.06   " 

64 

32.60  ^ 
33.53  "" 


34.87 
36.57 
38.59 

40.87 
43.34 
45.94 


134 
170 
202 
228 

247 
200 


1.636 
1.042 


25.35 
-0.294 


+0.06 
-0.4 


-0.02 
+0.4 


10    23 


840 
800 


s 

4.011 
4.857 
4.663 
4.918 
5.118 

5.257 
5.336  . 
5.358  — 
5.328  * 

70 
112 


lao 


79 


5.252 

5.140 
5.001 
4.846 
4.680 
4.515 

4.356 
4.209 
4.079 
3.972 
8.887 


139 
166 
100 
106 
189 

147 

180 

107 

86 

60 


3.831 

3.803  — 

3.804  ^ 
3.888  ^ 
3.906 


104 


4.010 
4.150 
4.329 
4.548 
4.806 

5.101 
5.431 
6.790 
6.171 
6.564 

6.960 
7.345 
7.708 


140 
179 
219 
268 


380 
369 
881 
393 
390 

385 
803 


+37    7 


// 


49 


62.72 
62.23 

62.16  — 
62.48  ^ 

63.17  ~ 

100 


64.17 
65.43 
66.85 
68.37 
69.91 

71.39 
72.74 
73.91 
74.86 
75.55 


120 
142 
162 
184 
148 


186 

117 

98 

09 

42 


75.97   ^^ 

76.08  — 

75.91   " 

75.45  ^ 

74.71  '* 
100 

73.71 


72.46 
70.98 
69.29 
67.41 

65.35 
63.17 
60.86 
58.48 
56.06 

53.65 
51.31 
49.08 
47.05 
45.27 

43.79 
42.67 
41.94 


125 

148 
109 
188 
200 

218 
231 
288 
242 
241 

284 
228 
208 
178 
148 


112 
73 


1.899 

1.254 


76.80 
+0.757 


+0.07 
-0.4 


+0.05 

+0.4 


10    23 


s 

19.776 
20.076 
20.336 
20.548 
20.708 

20.816 
20.872 


300 
200 
212 
100 
108 

60 

8 


20.880  — 
20.844  ^ 


20.773 

20.672 
20.549 
20.411 
20.264 
20.115 

19.968 
19.829 
19.700 
19.588 
19.492 


71 

101 

123 
138 
147 
149 
147 

139 

129 

112 

90 

73 


19.419  ^ 
19.369  ^ 
19.S49  — 
19.359  ^^ 
19.402  *^ 

82 


19.484 
19.604 
19.765 
19.968 
20.211 

20.490 
20.804 
21.143 
21.501 
21.865 

22.227 
22.572 
22.892 


120 
101 
203 
243 
279 

814 
339 
368 
304 
302 

345 
320 


-30  38 


// 


19.36 
22.33 
25.41 
28.51 
31.54 

34.44 
37.16 
39.63 
41.82 
43.71 

45.26 
46.46 
47.31 
47.81   ,, 
47.95  — 

22 

47.73 
47.18 
46.30 
45.13 
43.69 


297 
306 
310 
303 
290 

272 
247 
219 
189 
166 


120 
86 

60 


42.05 
40.25 
38.34 
36.40 
34.51 

32.73 
31.18 
29.90 
28.98 
28.47 

28.43 
28.87 
29.83 
31.27 
33.16 

35.45 
38.06 
40.91 


66 
88 

117 
144 
104 

180 
191 
194 
189 
178 

166 

128 

92 

51 

4 

44 

96 

144 

189 

229 

201 
285 


18.372 

1.163 


24.24 
-0.592 


+0.05 
-0.4 


-0.04 
+0.4 
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Washinffton 
Mean  Tunc. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.6 

19.5 
29.5 
Mar.  10.5 
20.4 
30.4 

Apr.  9.4 
19.4 
29.3 

May  9.3 
•  19.3 

29.3 

June    8.2 

18.2 

28.2 

July    8.1 

18.1 
28.1 
Aug.  7.1 
17.0 
27.0 

Sept.  6.0 
16.0 
25.9 

Oct.  5.9 
15.9 

25.8 

Nov.    4.8 

14.8 

24.8 

Dec.    4.7 

14.7 
24.7 
34.7 


86  XJtum  MaJotlB. 

Mag.  4.8 


Right 
Aioenaion. 


h      m 
10    25 


459 
405 
837 
261 
177 

03 


s 

18.566 
19.025 
19.430 
19.767 
20.028 

20.205 

20.298   jQ 

20.308  — 

20.244   ^ 

20.113  ^^ 
187 

19.926 
19.696 
19.436 
19.161 
18.881 

18.608 
18.352 
18.119 
17.918 
17.753 

17.630 
17.560 
17.518 
17.535 
17.603 

17.723 
17.898 
18.128 
18.413 
18.751 

19.141 
19.576 
20.050 
20.555 
21.076 

21.600 
22.111 
22.591 


230 
280 
275 
280 
273 


256 
283 
201 
165 
123 

80 
32 

17 

68 

120 

175 
280 
285 
338 
390 

435 
474 
505 
521 
524 

511 
480 


DecUna- 
tlon. 


+56  24 


// 


24.32 
24.65 
25.47 
26.76 
28.44 

80.42 
32.64 
34.96 
37.28 
39.51 

41.55 
43.31 
44.75 
45.80 
46.43 

46.63 
46.39 
45.71 
44.62 
43.15 

41.34 
39.20 
36.80 
34.15 
31.34 

28.39 
25.35 
22.29 
19.26 
16.33 

13.55 

10.99 

8.73 

6.83 

5.35 

4.33 
3.83 
3.85 


83 

82 
129 
168 
198 


222 
232 
232 
223 
204 


176 

144 

105 

63 

20 


24 

68 

109 

147 

181 


214 
240 
265 
281 
295 


304 
306 
303 
293 
278 


256 
226 
190 
148 
102 


50 
2 


9  H.  Draconls. 

Mag.  5.0 


Right 
Anenalon. 


h      m 
10    27 


8 

65.29 
66.22 
67.04 
67.70 
68.21. 

68.54. 

68.68 

68.64 

68.42 

68.04 

67.54 
66.92 
66.22 
65.47 
64.70 

€3.93 
63.21 
62.53 
61.91 
61.39 

60.97 
60.67 
60.47 
60.39 
60.46 

60.64 
60.95 
61.41 
61.97 
62.65 

63.45 
64.34 
65.31 
66.34 
67.40 

68.47 
69.50 
70.48 


93 
82 
66 
61 
38 

J4 

4 

22 

38 
<0 

62 
70 
75 
77 
77 

72 
66 
62 
52 
42 

30 

20 

8 

7 
18 

81 
46 
56 
68 
80 

89 

97 

103 

106 

107 

103 
98 


DecUna- 
tion. 


+76    8 


26.51 
27.53 
29.10 
31.15 
33.58 

36.29 
39.17 
42.09 
44.93 
47.55 


102 
157 
205 
243 
271 


288 
292 
284 
262 
234 


49.89  j^ 
51-83  149 

53.32   ^^ 

54.29   ,3 

64.72  — 
11 


64.61 
53.96 
52.79 
51.12 
49.01 


46.49 
43.65 
40.51 
37.17 
33.67 

30.09 
26.49 
22.97 
19.57 
16.38 

13.46 

10.90 

8.77 

7.12 

6.02 

5.49 
6.57 
6.25 


65 
117 
167 
211 
252 

284 
814 
334 
350 
368 

360 
852 
340 
319 
292 

256 
213 
165 
110 
53 


PL60BIB. 

Mag.  3.8 


Right 
Asoenaion. 


8 
68 


h     m 
10    28 


25.024 
25.320 
25.581 
25.800 


296 
261 
219 


25.973  ^^ 

125 

26.098 
26.174 
26.204  — 
26.193   " 

45 

74 


26.148 

26.074 
25.980 
25.872 
25.757 
25.641 

25.531 
25.428 
25.338 
25.263 
25.204 


94 
108 
115 
116 
110 

103 
90 
75 
59 
89 

25.165  jg 
25.147  — 
25.151     * 


26.181 
26.236 

25.322 
25.437 
25.587 
25.769 
25.986 

26.236 
26.516 
26.822 
27.147 
27.482 

27.820 
28.149 
28.458 


30 
56 

86 

115 
150 
182 
217 
250 

280 
306 
325 
335 
838 

329 
309 


Declina- 
tion. 


+  9  43 


// 


74.29 
72.60 
71.11 
69.90 
68.95 

68.29 
67.88 
67.73 
67.78 
68.02 

68.38 
68.84 
69.37 
69.92 
70.49 

71.03 
71.55 
72.02 
72.42 
72.77 

73.01 
73.13 
73.15 
73.02 
72.71 

72.23 
71.54 
70.64 
69.60 
68.15 

66.58 
64.83 
62.93 
60.92 
58.86 

56.83 
54.87 
53.05 


109 

149 

121 

05 

66 

41 

15 

5 
24 
86 

46 
58 
55 
57 
54 

52 
47 
40 
85 
24 

12 
2 

13 
81 
48 

69 

90 

114 

135 
157 

175 
190 
201 
206 
203 

196 
182 


88  SextantiB. 
Mag,  6.4 


Right 
Aaoaniion. 


h     m 
10    37 


s 

9.269 

9.562 

9.823 
10.043 
10.219 

10.347 
10.428 
10.465  — 
10.462     ^ 


203 
261 
220 
176 
128 


81 


38 

66 

86 
100 
108 
110 
108 

101 
92 
80 
63 

47 

27 


10.424 

10.358 
10.272 
10.172 
10.064 
9.954 

9.846 
9.74i 
9.653 
9.573 
9.510 

9.463 
9.436 
9.429  — 
9.447  " 
9.490   ^ 

74 

9.^ 
9.669 
9.805 
9.978 
10.185 

10.427 
10.699 
10.999 
11.318 
11.650 

11.984 
12.310 
12.618 


105 
136 
173 
207 
242 

272 
300 
319 
332 
334 

326 
306 


Dedi 
tloz 


-   1 

61. 9S 
64.13 
66.13 
67.96 
69.55 

70.9C 
71.9S 
72.84 
73.43 
73.80 

73.97 
73.97 

73.80 
73.51 
73.11 

72.61 
72.04 
71.42 
70.75 
70.07 

69.39 
68.75 
68.18 
67.70 
67.35 

67.19 
67.23 
67.53 
68.08 
68.93 

70.07 
71.48 
73.17 
75.07 
77.14 

79.31 
81. 5i: 
83.65 


Mean  Place 
Sec  a,  Tan  d 


15.712 
1.808 


42.15 
+1.605 


59.569 
4.175 


46.60 
+4.055 


23.397 
1.014 


81.40 
+0.172 


7.785 
1.000 


67.92 
-0.05 


I?ffi  a,  Dm  a 


M-hO.OS 
1-0.4 


+0.09 
+0.4 


+0.10 
-0.4 


+0.25 
+0.4 


+0.06 
-OA 


+0.01 
+0.4 


+0.06 
-0.4 


0.0( 
+0.4 
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Washlnffion 
MMnTuno. 


Jan. 


Feb. 


Mar. 


0.7 
10.6 
20.6 
30.6 

9.6 

19.6 
29.5 
10.5 
20.5 
30.4 


Apr. 


«. 

»• 


9.4 

19.4 

29.3 

May    9.3 

19.3 

29.3 

June    8.2 

18.2 

28.2 

July    8.2 

18.1 
28.1 
Aug.  7.1 
17.0 
27.0 

Sept.  6.0 
16.0 
25.9 

Oct.  5.9 
15.9 

25.9 

Nov.    4.8 

14.8 

24.8 

Dec.    4.7 

14.7 
24.7 
34.7 


Mean  Place 
Sec  a,  Tan  d 


D^  a.  Dm  a 
D^  d,  D»  d 


/I  AZf«8. 

Mag.  2.8 


Rig^t 
Ascenaion. 


h      m 
10    43 


s 

10.458 
10.830 
11.154 
11.420 
11.626 

11.767 
11.845 


372 
324 

260 
206 
141 


78 


11.863  ~ 
11.827  ^ 


11.742 

11.617 
11.459 
11.275 
11.074 
10.860 

10.642 
10.425 
10.217 
10.021 
9.844 

9.692 
9.569 
9.483  ^ 

9.438  — 

9.439  ^ 

52 
9.491 


85 
126 

158 
184 
201 
214 
218 

217 
208 
196 
177 
152 

123 

86 


9.598 

9.762 

9.982 

10.259 

10.588 
10.962 
11.372 
11.807 
12.253 

12.696 
13.123 
13.519 


107 
164 
220 
277 
329 


374 
410 
435 
446 
443 


427 
396 


Deoilna- 
tlon. 


-48  58 


// 


25.50 
28.58 
31.91 
35.43 
39.02 

42.59 
46.05 
49.36 
52.41 
55.19 

57.62 
59.67 
61.32 
62.54 
63.30 

63.61 
63.45 
62.85 
61.82 
60.40 

58.62 
56.54 
54.24 
51.79 
49.27 

46.78 
44.41 
42.29 
40.50 
39.11 


308 
333 
352 
359 
357 


346 
331 
305 
278 
243 


205 

165 

122 

76 

31 

16 

60 

103 

142 

178 


208 
230 
245 
252 
249 


237 
212 
179 
139 
89 


38-22  35 
37.87  — 

38.11   ^^ 

38.94   ^ 

40.36  "^ 

197 


42.33 
44.76 
47.61 


243 
285 


9.184 
1.524 


34.92 
-1.149 


+0.05 
-0.4 


-0.07 
+0.3 


iLeonis. 
Mag.  5.3 


Right 
Asoenakm. 


h 
10 


m 
44 


s 

52.184 
52.490 
52.764 
52.999 
53.188 

53.329 
53.422 
53.468 
53.473  — 
53.441  ^^ 

61 

53.380 
53.296 
53.197 
53.089 
52.977 


306 
274 
235 
189 
141 

93 
46 


84 

99 

108 

112 

110 

104 
95 
83 
66 
51 

31 


52.867 
52.763 
52.668 
52.585 
52.519 

52.468 

52.437 

52.426  — 

52.440   " 

52.479  ^ 
69 


52.548 
62.647 
52.780 
52.948 
53.152 

53.389 
53.661 
53.961 
54.282 
54.618 

54.958 
55.293 
55.611 


99 
133 
168 
204 
237 

272 
300 
321 
336 
340 

335 
318 


Declina- 
tfcm. 


+10  68 


/» 


75.55 
73.84 
72.37 
71.17 
70.25 

69.64 
69.31 


171 

147 

120 

92 

61 

33 
9 


69.22  — 
69.35  " 


69.67 

70.12 
70.66 
71.26 
71.88 
72.50 

73.09 
73.63 
74.11 
74.51 
74.81 

75.00 


32 
45 

54 

60 
62 
62 
59 

54 
48 
40 
30 
19 

8 


75,08  — 
75.03     * 


74.81 
74.43 

73.86 
73.07 
72.08 
70.85 
69.42 

67.77 
65.94 
63.97 
61.90 
59.80 

67.73 
55.74 
53.91 


22 
38 
67 

79 

99 

123 

143 

165 

183 
197 
207 
210 
207 

199 
183 


50.630 
1.019 


83.67 
+0.194 


+0.06 
-0.4 


+0.01 
+0.3 


<^' ChanuBleoiL. 

Mag.  4.6 


Rlgbt 
AiicwnakMi. 


h     m 
10    44 


s 
62.31 
63.39 
64.30 
65.01 
66.53 

65.82 
65.91 
65.79 
65.47 
64.97 

64.32 
63.52 
62.61 
61.60 
60.52 

59.40 
58.25 
57.14 
56.05 
55.04 

64.13 
53.35 
52.72 
52.28 
52.05 

62.02 
52.23 
52.66 
53.33 
54.19 

55.23 
56.43 
57.73 
59.11 
60.51 

61.87 
63.16 
64.32 


106 
91 
71 
62 
29 

9 

12 
32 
50 
65 

80 

91 

101 

108 

112 

115 
111 
109 
101 
91 

78 
63 
44 
23 
_3 

21 
43 
67 
86 
104 

120 
130 
138 
140 
136 

129 
116 


Dedina- 
tlon. 


-80    6 


// 


36.39 
38.19 
41.46 
45.05 
48.86 

52.82 
66.81 
60.75 
64.57 
68.13 

71.45 
74.39 
76.91 
78.98 
80.55 


280 
327 
359 
381 
396 


994 

382 
356 
332 

294 
252 
207 
157 
104 


81.59  ^7 
82.06  — 
82.02  ^ 
81.39  ^ 
80.25  "* 

162 

78.63 

209 
242 
275 
203 
304 

302 
288 
264 
227 
181 


76.54 
74.12 
71.37 
68.44 

65.40 
62.38 
59.50 
56.86 
54.59 


^2.78  125 
51.53  ^ 

50.89  — 

50.91     ^ 

51.66  ^ 

135 

52.91 

194 

246 


51.86 
67.31 


60.424 
5.817 


49.65 
-5.729 


+0.01 
-0.4 


-0.36 
+0.8 


KHydm. 
Mag.  3.3 


Rigllt 


h     m 
10    45 


s 
30.078 
30.379 
30.647 
30.873 
31.055 

31.190 
31.277 
31.319 


801 

268 
226 
182 
135 

87 
42 

31.322  — 
31.288  ^ 

63 

31.225 
31.141 
31.041 
30.930 
30.816 

30.701 
30.590 
30.488 
30.396 
30.316 

30.254 
30.211 


84 
00 
11 
14 
15 

11 

02 
92 
80 
62 

43 


22 

30.189  — 
30.192    ' 


30.222 

30.284 
30.380 
30.511 
30.681 
30.888 

31.131 
31.409 
31.715 
32.041 
32.380 

32.723 
33.057 
33.374 


30 
62 

96 
131 
170 
207 
243 

278 
306 
326 
339 
343 

334 

317 


28.732 
1.039 


DeeUna- 
tfctt. 


-15  45 


M 


12.61 
15.17 
17.72 
20.21 
22.57 

24.72 
26.67 
28.37 
29.82 
30.99 


256 

2S5 
349 
736 
215 


1«5 
170 
145 
117 
92 


31.91  ^ 
32.6635^ 
82.94  j^ 
33.08- 
32.99    * 

33 


32.66 
32.14 
31.42 
30.53 
29.49 

28.34 
27.13 
25.89 
24.68 
23.55 


52 

72 

89 

104 

115 

121 
124 
121 
113 
100 


22.55  ^ 

21.75  ^ 

21.20  23 
20.97- 

21.07  '' 

21.55 

22.42  ^ 

23.67  _ 


29.42 
31.80 
84.31 


23S 


351 


12.88 
-0^82 


+0.06 
-0.4 


-0.02 
+0.3 
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FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tthlngton 


Jan. 

0.7 

10.7 

ao.6 

aoA 

Feb. 

9.6 

19.5 

29.5 

Mar. 

10.5 

20.5 

30.4 

Apr. 

9.4 

19.4 

29.4 

May 

9.3 

19.3 

Mag.  4.7 


Right 


h     m 
11     0 


29.3 

June  8.2 

18.2 

28.2 

July   8.2 

18.1 
28.1 
Aug.  7.1 
17.1 
27.0 

Sept.  6.0 
16.0 
25.9 

Oct.  5.9 
15.9 

25.9 

Nov.  4.8 

14.8 

24.8 

^c.   4.8 

14.7 
24.7 
84.7 


282 
243 
201 
154 


107 
02 


^Flace 


s 
42.543 
42.853 
43.135 
43.378 
43.579 

43.733 
43.840 
43.902  ^ 
43.922  — 
43.905  " 

46 

43.859 
43.788 
43.700 
43.601 
43.495 

43.389 
43.286 
43.189 
43.102 
43.028 

42.967 
42.923 
42.900 


Dedin*- 
tion. 


71 
88 

W 
106 
106 

108 

97 
87 
74 
61 

44 

23 
3 


82 
116 
151 
187 


42.897  — 
42.921  ^ 

50 

42.971 
43.053 
43.169 
43.320 
43.507 


43.732 
43.991 
44.280 
44.594 
44.925 

45.263 
45.598 
45.919 


860 
289 
814 
831 
838 

835 
821 


+  7  46 


ff 


78.12 
76.24 
74.59 
73.17 
72.05 

71.22 
70.66 
70.37 


70.31  — 
70.45   " 

32 


188 
165 
142 
112 
83 


56 
29 


p^  Leonis. 
Mag.  5.7 


Right 
Asottisiioii. 


70.77 
71.20 
71.72 
72.29 
72.89 

73.49 
74.07 
74.61 
75.10 
75.52 

75.85 
76.07 


43 
52 
57 
60 
60 

58 
54 
49 
42 
33 

22 


11 
76.18  — 

76.14     * 


75.92 

75.53 
74.93 
74.11 
73.04 
71.74 

70.25 
68.51 
66.59 
64.54 
62.36 

60.22 
58.14 
56.17 


22 
39 

60 

82 

107 

130 

149 

174 
192 
205 
218 
214 

208 
197 


41.109 
1.009 


85.80 
+0.137 


h    m 
11     2 


311 
277 
242 
198 
154 


107 
62 


+0.06 
-0.4 


+0.01 
+0.3 


s 
38.562 

38.873 

39.150 

39.392 

39.590 

39.744 
39.851 
39.913  ^ 
39.937  — 
39.922   ^* 

44 

39.878 
39.811 
39.726 
39.630 
39.528 

39.423 
39.322 
39.226 
39.140 
39.064 

39.002 
38.956 
38.930 
38.925  — 
38.946  " 

47 

38.993 
39.074 
39.185 
39.337 
39.522 

39.745 
39.999 
40.288 
40.601 
40.928 

41.264 
41.598 
41.918 


67 

85 

96 

102 

105 

101 
96 
86 
76 
62 

46 
26 


81 
111 
152 
185 
223 

254 
289 
313 
327 
836 

834 
820 


Dedin*- 
tion. 


+  2  24 


/# 


36.77 
34.70 
32.83 
31.16 
29.73 

28.57 
27.66 
27.03 
26.65 
26.50 

26.51 
26.70 
27.03 
27.42 
27.92 

28.47 
29.05 
29.63 
30.22 
30.77 

31.28 
31.74 
32.10 
32.35 


207 
187 
167 
143 
116 

91 
63 
38 
15 

1 

19 
33 
89 
50 
55 

58 
58 
59 
55 
51 

46 

36 

25 

9 


^  Vnm  Majoili. 
Mag.  3.2 


Right 
Asoenskjii. 


32.44  — 
6 

32.38 

32.11 

31.58 

30.81 

29.78 


28.50 
26.95 
25.16 
23.21 
21.12 

18.95 
16.78 
14.66 


27 

53 

77 
103 
128 

155 
179 
195 
209 
217 

217 
212 


37.184 
1.001 


42.76 
+0.042 


h     m 
11     4 


403 
868 
821 
265 
203 


138 
74 


8 

58.847 
59.250 
59.618 
59.939 
60.204 

60.407 

60.545 

60.619   j3 

60.632  — 

60.590   ^^ 
89 

60.501 

60.373 

60.216 

60.039 

59.852 

59.661 
59.474 
59.297 
59.136 
58.993 

58.876 
58.784 
58.723 


128 
157 

in 

187 
191 

187 
177 
161 
143 
117 

92 
61 


+0.06 
-0.4 


0.00 
+0.2 


28 

58.695  — 
58.703     ® 

45 


58.748 
68.837 
58.970 
59.150 
59.378 


59.653 
59.972 
60.332 
60.725 
61.142 

61.671 
62.001 
62.416 


89 
133 
180 
228 
275 

319 
360 
393 
417 
429 

430 
415 


DecUna* 
tion. 


+44  56 


It 


58.12 
57.57 
57.52 
57.96 
.58.85 

60.13 
61.73 
63.55 
65.53 
67.55 

69.53 
71.38 
73.02 
74.40 
75.48 

76.20 
76.57 
76.57 
76.19 
75.44 

74.34 
72.92 
71.18 
69.16 
66.91 

64.44 
61.79 
59.01 
66.14 
53.23 

50.35 
47.66 
44.93 
42.63 
40.43 

38.71 
37.41 
36.68 


55 
5 

44 

89 
128 

100 
182 
198 
202 
198 

185 
164 
138 
106 
72 

37 

0 

38 

75 

110 

142 
174 
202 
225 
247 

265 
278 
287 
291 
288 


279 
263 
240 
210 
172 


130 

83 


/3  Crateiif. 
Mag.  4.5 


Right 
ABoenskm. 


h     m 
11     7 


s 

32.673 
32.994 
33.284 
33.534 
33.740 

33.898 
34.009 
34.074 


821 

290 
250 
206 
158 


111 
65 


Dedina- 
tion. 


22 

34.096  — 
34.082   " 

45 


56.863 
1.413 


76.31 
+0.998 


+0.07 
-0.4 


+0.06 


34.037 
33.965 
33.875 
33.772 
33.659 

33.541 
33.425 
33.311 
33.206 
33.108 

33.024 
32.958 
32.911   22 
32.889  — 
32.893     ^ 

38 

32.931 
33.004 
33.116 
33.268 
33.462 


72 

90 

103 

113 

118 

no 

114 

106 

97 

84 

66 
47 


33.696 
33.968 
34.274 
34.604 
34.962 

35.306 
36.655 
36.989 


73 

112 
152 
194 
234 

272 
306 
330 
348 
354 

349 
334 


-22    21 


// 


264 
271 
271 
264 
250 


59.82 

62.46 
65.17 
67.88 
70.52 

73.02 
75.35 
77.44 
79.30 
80.88 

82.20 

83.22 

83.96 

84.43   j7 

84.60  — 
9 

84.51 

84.16 

83.65 

82.72 

81.69 


233 
209 
186 
158 
132 


109 
74 

47 


80.50 
79.16 
77.75 
76.31 
74.89 

73.57 
72.42 
71.49 
70.86 
70.57 

70.67 
71.19 
72.12 
73.48 
75.21 

77.29 
79.62 
82.17 


35 

61 

83 

103 

119 

134 
141 
144 
142 
132 

115 
93 
63 
29 

10 

52 

93 

136 

173 

208 

233 
255 


31.477 
1.081 


61.77 
-0.412 


+0.06 


-0.03 
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Wastainrton 
Mean  Time. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

19.6 
29.5 
Mar.  10.5 
20.5 
30.4 


Apr. 


May 


9.4 
19.4 
29.4 

9.3 
19.3 


29.3^ 

June    8.3' 

18.2 

28.2 

July    8.2 

18.1 
28.1 
Aug.  7.1 
17.1 
27.0 

Sept.  6.0 
16.0 
26.0 

Oct.  5.9 
15.9 

25.9 

Nov.    4.8 

14.8 

24.8 

Dec.    4.8 

14.7 
24.7 
34.7 


Mean  Place 
Sec  a,  Tan  a 


S  Leonif. 

Mag.  2.6 


Ri«ht 
ABoenskm. 


h     m 
11     9 


831 
802 
S64 
221 
172 


123 
74 


s 

40.149 
40.480 
40.782 
41.046 
41.267 

41.489 
41.562 
41.636 
41.666  — 
41.653   " 

46 

41.608 
41.535 
41.442 
41.336 
41.221 

41.104 
40.989 
40.880 
40.781 
40.694 

40.622 
40.568 
40.533 


73 

93 
106 
115 
117 

115 

100 

00 

87 
72 

54 

35 


40.522  — 
40.537   ^* 

42 


40.679 
40.656 
40.766 
40.914 
41.099 

41.326 
41.587 
41.882 
42.204 
42.547 

42.900 
43.261 
43.592 


76 
111 
148 
185 
226 

262 
205 
322 
343 
853 

851 
841 


DeoUna- 
tlon. 


+20  68 


t$ 


60.59 
49.12 
47.99 
47.21 
46.78 

46.71 
46.96 
47.46 
48.19 
49.08 

60.07 
51.10 
62.12 
63.09 
63.96 

61.70 
66.29 
55.72 
65.95 


147 

113 

78 

43 

7 

24 
50 
74 
89 
00 

103 

102 

07 

87 

74 

50 
43 
23 
6 


66.01  — 

15 

55.86 
66.61 
64.96 
64.20 
53.23 


62.04 
50.66 
49.06 
47.27 
45.30 

43.19 
40.97 
38.69 
36.41 
34.19 

32.11 
80.21 
28.68 


35 
55 
76 
07 
110 

138 
160 
170 
107 
211 

222 

228 
228 
222 
208 

190 
163 


88.629 
1.071 


62.71 
+0.383 


^Leonif. 
Mag.  3.4 


Right 

AJPPilBwm* 


b    m 
11     9 


8 

51.470 
61.794 
62.088 
62.346 
62.561 


824 
204 
258 
215 
168 


62  729 

120 

52.849  ^ 
52.922  3^ 
52.962  — 
62.942   ^^ 

42 

62.900 


68 

87 

101 

108 

111 


52.832 
52.746 
52.644 
52.636 

52.426 
62.316 
52.214 
52.119 
52.036 

51.969 
61.917 
61.884 
61.874  — 
51.889  ^* 

42 

61.931 


100 

102 

05 
83 
67 

52 
33 


62.005 
62.114 
52.269 
62.441 

52.661 
52.918 
63.207 
53.524 
53.869 

64.204 
64.548 
54.881 


74 
100 
145 
182 
220 

257 
280 
317 
385 
345 


844 
333 


Dedina- 
tton. 


+16  62 


ff 


164 

135 

104 

70 

37 


69.40 

67.76 
66.41 
66.37 
64.67 

64.30     ^ 

64.23  — 

64.48   ^ 
43 

61 

75 


64.86 
66.47 

66.22 
67.04 
67.88 
68.71 
69.60 

70.19 
70.79 
71.28 
71.63 
71.83 

71.87 
71.76 
71.46 
70.98 
70.30 

69.42 
68.32 
67.02 
65.51 
63.78 

61.89 
69.83 
57.68 
55.47 
53.27 

51.15 
49.16 
47.38 


82 
84 
83 
79 
60 

60 
40 
35 
20 
4 

11 
80 
48 
68 
88 

110 
130 
151 
173 
188 

206 
215 
221 
220 
212 

100 
178 


60.010 
1.039 


79.97 
+0.286 


y  Ursfe  Majoili. 
Mag.  3.7 


Right 
Aaonakm. 


h      m 
11    13 


s 

68.421 
68.782 
59.114 
59.406 
69.649 

69.840 
69.976 
60.067 


361 
832 
201 
244 
101 


135 
82 


30 
60.087  — 

60.071   ^* 
56 


60.016 
59.927 
69.814 
69.684 
59.643 


88 
113 
130 
141 
144 

142 
136 
126 
110 
96 

73 
51 


69.399 
69.257 
69.121 
68.996 
58.885 

58.790 

58.717 

58.666 

68.642  — 

58.646     * 
87 

68.683 

68.756 

68.867 

69.018 

59.212 


59.448 
69.726 
60.039 
60.386 
60.752 

61.132 
61.614 
61.886 


73 
111 
151 
104 
236 

277 
314 
346 
867 
380 

882 
371 


Dedina- 
tfon. 


+38  32 


ft 


64.47 
63.48 

62.82 


104 
61 


52.64  i! 


62.89 

63.62 
64.49 
65.73 
57.16 
68.70 

60.29 
61.83 
63.28 
64.66 
66.63 

66.46 
67.02   ^ 
67.29  — 
67.28    ^ 

31 
61 


25 
63 

97 
124 
143 
154 
159 

154 
145 
127 
108 
83 

56 


66.97 

66.86 
66.48 
64.32 
62.92 
61.26 

69.37 
67.28 
65.02 
62.60 
50.07 

47.47 
44.87 
42.33 
39.89 
37.66 

36.67 
34.02 
32.74 


88 
116 
140 
167 
188 

209 

226 
242 
253 
260 

260 
254 
244 
224 
198 

165 
128 


66.750 
1.200 


70.36 
+0.663 


S  Ciateila. 

Mag.  3.8 


Right 

AWHMMJOD. 


h      m 
11    15 


8 

9.676 

9.892 

10.181 

10.433 

10.642 


817 
289 
252 
209 

165 


10.807 
10.925   ,, 
11.000 
11.033  — 
11.030     ^ 

34 


10.996 
10.938 
10.869 
10.768 
10.667 

K).662 
10.466 
10.363 
10.266 
10.167 

10.089 

10.028 

9.984 


68 

79 

01 

101 

105 

106 

103 

97 

89 

78 

61 
44 


22 
9.962  — 

9.964     ^ 

33 
9.997 


10.063 
10.166 
10.304 
10.484 

10.704 
10.961 
11.261 
11.668 
11.903 

12.246 
12.687 
12.916 


66 
102 
130 
180 
220 

257 
290 
317 
835 
843 

841 
829 


Dedina- 


-14  19 


/# 


26.50 
28.96 
81.42 
33.81 
36.08 

38.16 
40.04 
41.68 
43.07 
44.20 


246 
346 
239 
227 
206 


18$ 
154 
139 
113 


46.09^ 

46.72  ^^ 

46.13  jy 

46.30  — 

46.26    * 
25 


46.01 
46.68 
44.97 
44.21 
43.32 

42.33 
41.27 
40.18 
39.10 
38.09 


43 

61 
76 
88 
99 

106 
109 
108 
101 
89 


37.20  ^ 
36.49  ;, 
36.00  ^ 
35.80  — 

35.91  " 

45 


36.36 
37.19 
38.38 
39.92 
41.75 

43.86 
46.14 
48.64 


83 
119 
154 
183 
210 

229 
240 


8.378 
1.032 


26.72 
-0.265 


+0.06 
-0.4 


+0.02 
+0.2 


+0.06 
-0.4 


+0.02 
+0.2 


+0.06 
1-0.4 


+0.04 
+0.2 


+0.06 
-0.4 


-0.02 
+0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.7 
10.7 
20.7 
30.6 

Feb.    9.6 

19.6 
29.6 
Mar.  10.5 
20.6 
30.5 

Apr.  9.4 
19.4 
29.4 

May  9.4 
19.3 

29.3 

Jirne   8.3 

18.3 

28.2 

July    8.2 

18.2 
28.1 
Aug.  7.1 
17.1 
27.1 

Sept.  6.0 
16.0 
26.0 

Oct.  6.0 
15.9 

25.9 

Nov,    4.9 

14.8 

24.8 

Dec.    4.8 

14.8 
24.7 
34.7 


ft  Leonlg. 

(Denehola,) 
Mag.  2.2 


Right 
Ascension. 


h      m 
11    44 


s 

47.825 
48.159 
48.470 
48.751 
48.993 

49.192 

49.345 

49.458 

49.517 

49.542  — 
10 

49.532 

49.494 

49.431 

49.351 

49.259 


834 
811 
281 
242 
190 


153 

108 

64 


38 
83 
80 
02 
101 

104 

105 

102 

07 

88 

75 
81 
43 


49.158 
49.054 
48.949 
48.847 
48.750 

48.662 
48.587 
48.526 
4a.483  ^ 
48.463  — 

5 

48.468 
48.504 
48.574 
48.681 
48.829 

49.016 
49.243 
49.509 
49.806 
50.128 

50.467 
50.811 
51.150 


30 

70 

107 

148 

187 

227 
266 
207 
322 
330 

344 
380 


Declina- 
tion. 


+15     1 


It 


78.57 
76.76 
75.23 
74.03 
73.18 


181 

153 

120 

85 

52 


72.66  ^3 
72.48  — 
72.61   " 


72.99 
73.59 

74.36 
75.23 
76.15 
77.09 
77.99 

78.82 
79.55 
80.16 
80.65 
80.98 

81.13 
81.11 
80.90 
80.51 
79.90 

79.08 
78.04 
76.76 
75.26 
73.54 

71.63 
69.53 
67.32 
65.03 
62.72 

60.46 
58.34 
56.39 


38 
60 

77 

87 
02 
04 
00 
83 

73 
61 
40 
38 
15 

2 
21 
30 
61 
82 

104 
128 
150 
172 
101 

210 
221 
220 
231 
226 

212 
105 


y^ViZgllliB. 

Mag.  3.8 


Right 
Ascension. 


h      m 
11    46 


8 

20.313 
20.641 
20.946 
21.222 
21.460 

21.656 
21.809 
21.918 
21.986 
22.017 

22.017 
21.987 
21.937 
21.868 
21.788 

21.699 
21.606 
21.512 
21.419 
21.331 

21.250 
21.180 
21.123 
21.083 


828 
806 
276 
238 
106 


153 

109 

68 

31 

0 

30 
50 
00 
80 
80 

93 
04 
03 
88 
81 

TO 
57 
40 


21.066  — 
6 

21.072 
21.110 
21.181 
21.289 
21.436 


21.624 
21.851 
22.115 
22.411 
22.730 

23.064 
23.403 
23.738 


38 

71 

106 

147 

188 

227 
264 
206 
310 
384 

330 
385 


Declina- 
tion. 


+  2  13 


f/ 


210 
106 
174 
150 
123 


04 
66 
40 


70.28 

68.18 
66.22 
64.48 
62.98 

61.75 

60.81 

60.15 

59.75 

59.69  — 
3 

59.62 

59.84 

60.19 

60.64 

61.16 

61.73 
62.33 
62.94 
63.53 
64.09 

64.60 
65.04 
66.39 
65.61 


22 
35 
45 
52 
57 

60 
61 
50 
56 
51 

44 

85 

22 

0 


65.70  — 

8 

65.62 
65.33 
64.82 
64.06 
63.05 


61.77 
60.24 
58.48 
56.52 
54.42 

52.22 
50.02 
47.86 


20 

51 

76 
101 
128 

153 
176 
106 
210 
220 

220 
216 


Oioombildge  1880. 
Mag.  6.5 


Right 
Ascension. 


h   m 
11  48 


8 

10.019 
10.417 
10.791 
11.131 
11.426 

11.672 
11.861 
11.994 
12.073 


o9o 

874 
840 
295 
246 


180 

133 

70 


12.101  — 
18 

12.083 
12.028 
11.939 
11.826 
11.697 


11.554 
11.408 
11.261 
11.117 
10.984 

10.862 
10.757 
10.673 
10.611 
10.579 

10.578 
10.614 
10.690 
10.811 
10.977 

11.192 
11.453 
11.759 
12.102 
12.477 

12.878 
13.278 
13.682 


55 

80 

113 

120 

143 

146 
147 
144 
133 
122 

105 

84 

62 

32 

1 

36 

76 

121 

166 

215 

261 
306 
343 
375 
306 

405 
404 


Declina- 
tion. 


+38  18 


## 


59.37 
58.03 
57.19 


134 

84 


36 

56.83  — 
56.96   ^^ 

56 

57.52 


58.48 
59.77 
61.29 
62.99 

64.74 
66.46 
68.10 
69.57 
70.80 

71.78 

72.43  33 

72.76  — 

72.75     ^ 

72.39  ^ 
71 

71.68 


06 
120 
152 
170 
175 

172 
164 
147 
123 
06 


65 


70.63 
69.27 
67.58 
65.60 

63.36 
60.88 
58.19 
55.32 
52.34 

49.28 
46.22 
43.21 
40.33 
37.68 

35.30 
33.30 
31.70 


105 
136 
160 
108 
224 

248 
260 
287 
208 

306 

306 
301 
288 
265 
238 

200 
160 


y  JStwtt  Majoris. 
Mag.  2.5 


Right 
Asorasion. 


h   m 
11  49 


8 

26.990 
27.473 
27.928 
28.341 
28.699 

28.992 
29.213 
29.359 
29.434 
29.438 

29.379 
29.265 
29.105 
28.909 
28.685 

28.445 
28.197 
27.948 
27.705 
27.475 

27.265 
27.079 
26.924 
26.803 
26.721 

26.684 
26.696 
26.762 
26.885 
27.068 

27.311 
27.614 
27.973 
28.381 
28.830 

29.306 
29.797 
30.285 


483 
155 

413 
858 
203 


221 

146 

75 

4 

50 

114 
160 
106 
224 

240 

248 
249 
243 
230 
210 

180 

155 

121 

82 

37 

13 
66 

123 

188 

%a 

303 
350 
408 
449 
476 

401 
4B8 


84.29 
86.48 
88.86 
91.34 

93.82 

96.20 

98.36 

100.26 

101.81 


DecUna- 
tion. 


+54     8 


tt 


80.37  yj 
79.66  ^ 
79.54  — 
79.98  " 
80.97  ^ 

146 

82.43 

186 
219 
238 
248 
248 

238 
216 
190 
165 
116 
102.97   ^ 

103.70  ^ 
103.99  — 
103.83  " 
103.21  ^ 

105 

102.16 

147 
IM 
223 
253 
280 

303 
330 
3S2 
337 
336 

336 
307 


100.69 
98.85 
96.63 
94.10 

91.30 
88.27 
85.07 
81.76 
78.38 

75.02 
71.76 
68.69 
65.86 
63.39 

61.83 
59.75 
58.72 


347 
3M 

158 
103 


Mean  Place 
Sec  a,  Tan  d 


46.591 
1.035 


90.04 
+0.269 


19.185 
1.001 


77.45 
+0.039 


8.543 
1.275 


77.90 
+0.790 


25.184 
1.708 


102.49 
+1.384 


L 


D^  a,  D«  a 


+0.06 
-0.4 


+0.02 
+0.1 


+0.06 
-0.4 


0.00 
+0.1 


+0.06 
-0.4 


+0.05 
+0.1 


+0.06 
-0.4 


+0.09 
0.0 
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ton  TtfE  tJPPEh  TRANSIT  AT  WASHINGTON. 


Wtshincton 
Mem  Tune. 


8  Camm  Vtest. 
Mag.  5.8 


Rlgbt 


DccUd*- 
tkm. 


/3  GhBnueleoatU. 
Hag.  4.4 


Right 
Ajptnaion. 


Declina- 
tion. 


^YiiginiB. 
Mag.  4.0 


Bight 
AsoCTMJon. 


Declina- 
tion. 


oi}  Cracis. 
Mag.  1.6 


Right 
Aacenfllon. 


Declina- 
tion. 


Jan.  0.7 
10.7 
20.7 
30.7 

Feb.    9.6 

19.6 
29.6 
Mir.  10.5 
20.5 
30.5 

Apr.  9.5 
19.4 
29.4 

May  9.4 
19.4 

29.3 

Jane   8.3 

18.3 

28.2 

Jnly    8.2 

18.2 
28.2 
Aog.  7.1 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
15.9 

25.9 

Nov.    4.9 

14.9 

24.8 

Dec.    4.8 

14.8 
24.8 
34.7 


h     m 
12    11 


403 
385 
355 

815 


■ 

56.644 
57.047 
57.432 
67.787 
58.102 


58.368 
58.680  ^^^ 
58.737  ^^ 
58.837 
58.884  — 

2 


68.882 
58.837 
58.754 
58.642 
68.507 

58.365 
58.192 
58.023 
57.855 
57.692 

57.537 
67.394 
57.270 
57.166 
57.090 

67.045 


45 

88 

112 

185 

153 

163 
109 
168 
163 
155 

143 

124 

104 

76 

45 

8 


57.037  — 
67.070  ^ 
57.149  '^ 
57.276  ^ 

178 

57.464 

229 

278 

323 

359 

385 

403 
406 


57.683 
57.961 
58.284 
58.643 

69.028 
59.431 
59.837 


+41  6 


It 


79.34 
78.03 
77.23 


181 
80 


76.95-^ 


24 

72 

116 
153 
180 
190 

209 


210 
202 
186 
163 
136 


103 

67 


77.19 

77.91 
79.07 
80.6Q 
82.40 
84.89 

86.48 
88.58 
90.60 
92.46 
94.09 

95.45 

96.48 

97.15 

97.46  — 

97.40     ^ 
44 

96.96 
96.13 
94.94 
93.40 
91.55 

89.40 
86.98 
84.32 
81.47 
78.49 

75.41 
72.32 
69.30 
66.39 
63.70 

61.30 
59.27 
57.68 


83 
110 
154 
185 
215 

242 
266 
285 
296 


309 

802 
291 
209 
240 


203 
159 


h  m 
12  13 


126 

116 

105 

91 

75 

60 
43 
24 


■ 

23.17 
24.42 
25.58 
26.63 
27.54 

28.29 

28.89 

29.31 

29.55 

29.^2  — 
9 

29.63 

29.29 

28.90 

28.37 

27.72 

26.98 
26.16 
25.27 
24.34 
23.40 

22.48 
21.61 
20.81 
20.11 
19.56 

19.17 
18.96 
18.95 
19.15 
19.57 

20.18 
20.99 
21.98 
23.10 
24.32 

25.60 
26.91 
28.19 


24 

39 
53 
66 
74 

82 
89 
98 
94 
92 

87 
80 
70 
56 
80 

22 
0 
20 
42 
61 

81 

99 

112 

122 

128 

181 
128 


-78  60 
ft 

30.91 
32.66 


34.95 
37.72 
40.89 

44.38 
48.07 
51.90 
55.78 
69.61 

63.33 
66.84 
70.10 
73.01 
75.54 


175 
229 
277 
817 
840 


309 
883 
888 

883 
872 

851 
326 
291 
263 
208 


7»-21  ie7 
80.28  ^ 

80.81  — 

80.78     ^ 

58 

80.20 

112 
162 
205 
245 
272 


79.08 

77.46 
75.41 
72.96 

70.24 
67.31 
64.30 
61.32 
68.48 


293 
301 
298 
284 
266 


66.92  ,„ 
63.74  ,^j 

60.88   „ 
60.33  — 

10 

60.43 

73 
135 


51.16 
52.51 


h 
12 


m 
15 


■ 

37.439 
37.773 
38.090 
38.380 
38.637 

88.866 
39.035 
39.173 
39.270 
39.329 

39.355 
39.353 
39.325 
39.277 
39.214 

39.187 
39.052 
38.960 
38.866 
38.770 

38.677 
38.590 
38.514 
38.450 
38.405 

38.384 
38.390 
38.430 
38.508 
38.626 

38.786 
38.989 
39.231 
39.508 
39.816 

40.143 
40.480 
40.817 


884 
317 
290 
257 
219 

179 

188 

97 

59 

26 


2 
28 
48 
68 

77 

85 
92 
94 
96 
93 

87 
76 
64 
45 
21 

6 

40 

78 

116 

160 

208 
242 
277 
308 
827 

337 
337 


-012 


It 

7.29 

9.43 

11.47 

13.32 

14.94 

16.30 
17.38 
18.18 
18.73 
19.01 

19.08 
18.98 
18.71 
18.32 
17.83 

17.28 
16.69 
16.07 
15.45 
14.85 

14.28 
13.76 
13.32 
12.98 
12.78 

12.73 
12.87 
13.21 
13.79 
14.63 

15.75 
17.12 
18.75 
20.69 
22.60 

24.75 
26.94 
29.12 


214 
204 
185 
162 
186 


108 
80 
55 

28 

7 

10 
27 
80 
49 
55 

59 
62 
62 
60 
57 

52 
44 

34 

20 
5 

14 
84 
58 
84 
112 

187 
163 
184 
201 
215 

219 
218 


h     m 
12    21 


8 

66.25 
65.85 
56.41 
66.92 
57.37 

57  J6 
68.07 
58.31 
68.47 
58.65 

68.67 
58.52 
68.42 
58.27 
58.06 

67.82 
57.54 
57.24 
66.92 
66.59 

66.26 
65.94 
55.65 
55.40 
55.20 

55.06 
54.99 
55.00 
55.11 
65.30 

55.58 
55.95 
56.40 
56.93 
57.50 

58.10 
58.72 
59.32 


60 
56 
51 
45 
39 

31 

24 

16 

8 

2 

5 
10 
15 
21 
24 

28 
30 
32 
33 
33 

32 
29 
25 
20 
14 

7 

1 

11 
19 
28 

37 
45 
53 
57 
60 

62 
60 


-62  37 


tt 


49.80 
51.74 
54.16 
56.97 
60.11 

63.47 
66.99 
70.56 
74.13 
77.59 

80.90 
83.99 
86.80 
89.28 
91.38 

93.06 
94.28 
95.03 
95.29  — 
95.06  ^ 

72 

94.34 


194 
242 
281 
314 
336 


352 
357 
357 
346 
331 


309 
281 
248 
210 
168 


122 

75 


118 
161 
199 
229 
252 


93.16 
91.56 

89.56 
87.27 

84.75 
82.09 
79.40 
76.79 
74.36 

72.22 
70.47 
69.20 
68.46   ^^ 
68.30  — 

45 

68.75 


266 
269 
261 
243 
214 


175 
127 

74 


69.79 
71.38 


104 
159 


Mean  Place 
Sec  9,  Tan  d 


66.340 
1.327 


99.33 
+0.873 


23.374 
5.171 


44.94 
-5.073 


36.498 
1.000 


0.28 
0.003 


54.868 
2.176 


61.43 
-1.933 


+0.06 
-0.4 


+0.06 
-0.1 


+0.07 
-0.4 


-0.34 
-0.1 


+0.06 
-0.4 


0.00 
-0.1 


+0.06 
-0.4 


-0.13 
-0.1 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mhtawtoo 


Jan. 


M. 


Mar. 


Ajff. 


May 


0.7 
10.7 
20.7 
30.7 

9.6 

19.6 
29.6 
10.6 
20.5 
30.5 

9.5 
19.4 
29.4 

9.4 
19.4 


29.3 

Jone  8.3 

18.3 

28.3 

inly   g.2 

18.2 
28.2 
%  7.1 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
16.0 

25.9 

Hov.  4.9 

14.9 

24.8 

^c.    4.8 

14.8 
24.6 
34.7 


^ban  Place 


/cDraoonif. 
Mag.  3.9 


>^Corvi. 

Mag.  2.8 


Right 
Ajomion. 


h    m 
12  29 


75 
74 
60 
03 
63 

43 
30 

ao 


■ 

56.13 
56.88 
57.62 
58.31 
58.94 

59.47 

59.90 

60.20 

60.40 

60.47  - 
6 

60.42 

60.26 

59.99 

59.65 

59.25 

58.78 
58.28 
57.76 
57.23 
56.71 

56.21 
55.74 
55.31 
54.94 
54.63 

54^9 

54.24 

54.17  - 

M.20    ^ 
18 

24 


16 
37 
34 

40 

47 

fiO 
63 
63 
63 
60 

47 
43 
87 
31 
34 

15 


54.33 

54.57 
54.91 
55.34 
55.88 
56.49 

57.18 
57.90 
58.67 


34 
43 
64 
61 
60 

73 
77 


Declina- 
tion. 


+70  14 


tt 


38.43 
37.67 


76 


37.57  i? 
38.12  " 
39.27  "* 

173 

40.99 

310 
356 
381 
305 
308 

387 
360 
336 
108 
154 

65.89  ,^ 

66.94   „ 

67.47  -^ 

67.46     ^ 

66.93   " 
105 

65.88 


43.18 
45.74 
48.55 
51.50 

54.48 
57.35 
60.01 
62.37 
64.35 


155 
303 


64.33 
62.31 
59.87  ^** 
57.05  ^ 

315 

53.90 

342 


50.48 
46.88 
43.13 
39.33 

35.55 
31.89 
28.45 
25.30 
22.54 

20.25 
18.51 
17.38 


360 
375 
380 

378 

366 
344 
315 
276 
220 

174 
113 


54.348 
2.958 


64.12 

+2.785 


+0.05         +0.18 
-0.4  -0.1 

79790**— iPi< 


Right 
Aaororion. 


h 
12 


m 
29 


8 

58.990 
59.346 
59.687 
60.001 
60.282 

60.524 
60.725 
60.884 
61.002 
61.082 

61.128 
61.141 
61.126 
61.088 
61.031 

60.955 
60.867 
60.767 
60.660 
60.548 

60.435 
60.326 
60.225 
60.137 
60.069 

60.025 
60.014 
60.040 
60.108 
60.222 

60.383 
60.592 
60.845 
61.138 
61.462 

61.810 
62.170 
62.530 


356 
341 
314 
381 
243 


301 

150 

118 

80 

46 

13 

15 
38 
57 
76 

88 
100 
107 
113 
113 

100 

101 

88 

68 

44 

11 

36 

68 

114 

161 

300 
353 
303 
324 
348 

360 
360 


D«dhia- 
Uon. 


-22   55 


It 


55.79 
58.02 
60.38 
62.80 
65.21 

67.55 
69.77 
71.81 
73.68 
75.33 

76.76 
77.95 
78.91 
79.63 
80.12 

80.37 


333 
336 
343 
341 
334 


333 
304 
187 
166 
143 


no 

06 
73 
40 
35 


80.40  — 
80.19  ^^ 

40 
61 
80 

04 
107 
117 
130 
117 

112 
00 
70 
54 
23 

12 

47 

85 

123 

157 

186 
210 


79.79 
79.18 

78.38 
77.44 
76.37 
75.20 
74.00 

72.83 
71.71 
70.72 
69.93 
69.39 

69.16 
69.28 
69.75 
70.60 
71.83 

73.40 
75.26 
77.36 


58.260 
1.086 


56.47 
-0.423 


+0.06 
-0.4 


-0.03 
-0.1 


84  ConuB  9eq. 
Mag.  5.2 


Right 
Ajoonslofn. 


h 
12 


m 
30 


a 
55.978 

56.325 
56.660 
56.970 
57.249 

57.490 
57.690 
57.846 
57.959 
58.032 

58.067 
58.069  — 
58.043  * 


347 
335 
310 
370 
341 


300 

156 

113 

73 

35 


60 
70 

84 

06 
105 
100 
HI 
100 

104 
07 
82 
64 
41 


56.921  j3 
56.908  — 
56.929  ^^ 
56.986  ^^ 
57.085   ^ 

143 


57.993 
57.923 

57.839 
57.743 
57.638 
57.529 
57.418 

57.309 
57.205 
57.108 
57.026 
56.962 


57.228 
57.415 
57.646 
57.916 
58.220 

58.547 
58.890 
59.238 


187 
231 
270 
304 
327 

343 
348 


Declina- 
tion. 


+18  49 


ti 


67.45 
65.52 
63.93 
62.70 
61.86 


103 

160 

133 

84 

46 


61.40  g 
61.34  — 
61.64  ^ 
62.24  ^ 
63.10   ^ 

105 


64.15 
65.34 
66.59 
67.85 
69.06 

70.18 
71.17 
72.01 
72.66 
73.11 

73.34  2 
73.36  — 
73.12   ^ 

46 
73 
06 


110 
125 
126 
121 
112 

00 
84 
65 
45 
33 


72.66 
71.94 

70.98 
69.77 
68.31 
66.60 
64.67 

62.53 
60.23 
57.81 
55.31 
52.81 

50.38 
48.09 
46.03 


131 
146 
171 
103 
214 


230 
242 
250 
250 
243 


220 
206 


55.021 

1 .057 


81.36 
+0.341 


+0.06 
-0.4 


+0.02 
-0.1 


£r  MnacaB. 

Mag.  2.9 


Right 
AaoeMJon. 


h     m 
12    32 


a 
9.63 
10.36 
11.06 
11.70 
12.28 

12.77 
13.17 
13.48 
13.69 
13.82 

13.86 
13.82 
13.70 
13.50 
13.24 

12.93 
12.57 
12.17 
11.74 
11.30 

10.86 

10.42 

10.02 

9.67 

9.37 

9.16 
9.03 
9.00 
9.09 
9.30 

9.62 
10.05 
10.58 
11.19 
11.88 

12.62 
13.37 
14.11 


73 
70 

64 

68 
40 

40 
31 
21 
13 
4 

4 

12 
20 
26 
31 

36 
40 
43 
44 
44 

44 
40 
35 
30 
21 

13 
3 

0 
21 
32 

43 
53 
61 
60 
74 

75 
74 


Declina- 
tion. 


-68  40 


tt 


9.83 
11.53 
13.74 
16.40 
19.43 

22.75 
26.27 
29.91 
33.58 
37.20 

40.70 
44.02 
47.08 
40.83 
52.21 


170 
321 
366 
803 
333 


353 
364 
367 
363 
350 


333 
306 
375 
338 
107 


Wl«  153 

^•70  103 
56.73   ^, 

57.25  — 

57.24     ^ 

51 

56.73 

103 
140 
180 
337 
356 


55.71 
54.22 
52.33 
50.06 

47.50 
44.77 
41.95 
39.15 
36.50 


373 
383 
380 
365 
241 


^•^^306 

32.^  150 

^•^5  107 
29.38 

28.90  — 

12 


29.02 
29.75 
31.07 


73 
133 


9.530 
2.750 


22.30 
-2.561 


+0.07 


-0.17 


418 


APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  0.7 
10.7 
20.7 
30.7 

Feb.    9.6 

19.6 
29.6 
Mar.  10.6 
20.5 
30.5 

Apr.  9.5 
19.4 
29.4 

May  9.4 
19.4 

29.3 

June    8.3 

18.3 

28.3 

July    8.2 

18.2 
28.2 
Aug.  7.1 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
16.0 

25.9 

Nov.    4.9 

14.9 

24.8 

Dec.    4.8 

14.8 
24.8 
34.7 


A:yirginis. 
Mag.  4.8 


Right 
Asce^on. 


h       m 
12    34 


55.329 
55.668 
55.993 
56.295 
56.566 

56.802 
56.998 
57.156 
57.274 
57.355 


339 
325 
302 
271 
236 


196 

158 

118 

81 

49 


57.404  jg 
57.422  — 
57.413     ^ 


57.381 
57.332 

57.266 
57.189 
57.102 
57.008 
56.910 

56.811 
56.715 
56.626 
56.549 
56.487 


32 
49 
66 

77 
87 
94 
98 
99 

96 
89 
77 
62 
40 


Mean  Place 
Sec  a,  Tan  d 


56.447  ^2 
56.435  — 
56.457  " 
56.516  *® 
56.617  ''' 

144 

56.761 

190 

231 

270 

302 

324 


56.9^1 

57.182 
57.452 
57.754 

58.078 
58.416 
58.757 


Declina- 
tioD. 


-  7  32 


// 


5.27 

7.45 

9.60 

11.66 

13.56 


21S 
215 
206 
190 
109 


15.25 
16.72 
17.94 
18.91 
19.64 

20.15 
20.43 


147 

122 

97 

73 

51 

28 


11 
20.54  — 

20.49     * 


338 
341 


20.28 

19.97 
19.55 
19.04 
18.47 
17.84 

17.19 
16.52 
15.85 
15.25 
14.71 

14.27 
14.00 
13.90 
14.03 
14.40 

15.06 
16.00 
17.24 
18.75 
20.50 

22.45 
24.54 
26.70 


21 
31 

42 
51 
57 
63 
65 

67 
67 
60 
54 
44 

27 
10 

13 
37 
66 

94 
124 
151 
175 
195 

209 
216 


y  Centauxl. 

Mag.  2.4 


Right 
Ascension. 


h   m 
12  36 


s 

53.135 
53.591 
54.025 
54.427 
54.788 

55.100 
55.360 
55.567 
55.721 
55.824 


456 
434 
402 
361 
312 


260 
207 
154 
103 
55 


55.879  jQ 
55.889  — 
55.859  ^ 
55.793  ^ 
55.695  •^ 

128 

55.567 

150 
172 
185 
194 
196 


55.417 

55.245 
55.060 
54.866 

54.668 
54.475 
54.293 
54.131 
53.999 


193 

182 

162 

132 

96 


Dedinar 
tion. 


53.903   ^^ 

53.856  — 

53.862     ® 

53.928   ^ 

54.058  ^^ 
198 

54.256 

261 
321 
873 
416 
445 


51.542 

1.009 


0.49 
-0.132 


54.517 
54.838 
55.211 
55.627 

56.072 
56.533 
56.994 


461 
461 


-48  29 


// 


47.04 
49.02 
51.37 
54.03 
56.92 

59.90 
63.08 
66.20 
69.25 
72.19 

74.96 
77.49 
79.78 
81.76 
83.40 

84.69 

85.61 

86.12   ^^ 

86.22  — 

85.91    ^^ 
70 

85.21 


198 
235 
266 
289 
304 


312 
312 
305 
294 
277 


253 
229 
198 
164 
129 


92 
51 


84.14 

82.72 
81.01 
79.06 

76.94 
74.73 
72.53 
70.44 
68.52 


107 
142 
171 
195 
212 


y  Yiiflxiis  {mean). 
Mag.  2.9 


Right 
Asotmtion. 


221 
220 
209 
192 
162 


66.90  ^^ 

65.65   3, 

64.83  3, 

64.49  — 

64.67    ^* 
71 

65.38 

66.59  ^^^ 

68.28*^ 


52.657 
1.509 


55.28 
-1.131 


h      m 
12    37 


s 

25.056 
25.392 
25.716 
26.016 
26.287 

26.523 
26.720 
26.877 
26.996 
27.077 


336 
324 
300 
271 
236 


197 

157 

119 

81 

49 


27.126    j^ 

27.143  — 
27.135     ® 


27.103 
27.053 

26.987 
26.909 
26.822 
26.729 
26.631 

26.532 
26.435 
26.345 
26.266 
26.203 


32 
50 
66 

78 
87 
93 
98 
99 

97 
90 
79 
63 
42 


26.161  j^ 
26.147  — 
26.164   " 


26.219 
26.315 

26.453 
26.636 
26.861 
27.125 
27.420 

27.738 
28.071 
28.408 


65 

96 

138 

183 
225 
264 
295 
318 

333 
337 


Dedinar 
tion. 


-  0  59 


// 


27.01 
29.16 
31.20 
33.07 
34.72 


215 
204 
187 
165 
141 


36.13 
37.25 
38.11 
38.69 
39.01 

39.11 
39.02 
38,76 
38.38 
37.90 

37.34 
36.74 
30.12 
35.50 
34.88 

34.30 
33.77 
33.31 
32.96 
32.71 

32.62 
32.70 
32.99 
33.61 
34.29 

35.32 
36.62 
38.18 
39.95 
41.91 

44.01 
46.17 
48.34 


112 
86 
58 
32 
10 

9 
26 
3S 

48 
56 

60 
62 
62 
P2 
58 

53 
46 
36 
24 
9 

8 

29 

52 

78 

103 

130 
156 
177 
196 
210 

216 
217 


pViiginls. 
Mag.  5.0 


Ri^t 
Ascension. 


h     m 
12    37 


88.877 
39.217 
39.545 
39.860 
40.127 


340 
328 
305 
277 
240 


40.367 

40.667 
40.727 
40.846 
40.927 


200 

160 

119 

81 

46 


40.973  j3 
40.986  — 
40.973   ^ 


24.250 
1.000 


19.84 
-0,017 


40.937 
40.881 

40.809 
40.726 
40.632 
40.634 
40.432 

40.329 
40.229 
40.138 
40.067 
39.993 


36 
56 
72 

84 

93 

96 

102 

103 

100 
91 
81 
64 
44 


39.949   jg 

39.933  — 

39.960   ^^ 

40.002  " 

40.094  ^ 
137 

40.231 

181 
223 
262 
296 
319 


40.412 
40.636 
40.897 
41.193 

41.612 
41.847 
42.187 


336 
340 


Dedii 
tion 


+  10 

A2A1 
40.43 
38.61 
37  .OS 
35.88 

35.02 
34.40 
34.31- 
34.44 

34.81 

35.40 
36.17 
37.04 
37.97 
38.92 

39.85 
40.72 
41.51 
42.19 
42.74 

43.15 
43.^4) 
43.48 
43.37 
43.06 

42.54 
41.78 
40.80 
39.57 
38.10 

36.39 
34.48 
[32.37 
30.13 
27.82 

26.49 
23.21 
21.07 


38.011 
1.018 


53.77 

+0.18' 


D^  a,  Dtt  a 


+0.06 


D^a'D^d    l^A 


-0.01 


+0.07 
-0.4 


-0.07 
-0.2 


+0.06 
-0.4 


0.00 
-0.2 


+0.06 
-0.4   • 


+0.01 
-0.2 


APPARENT  PLACES  OF  STARS,  1916, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashincUm 
MitaTiRW. 


Jan.  0.8 
10.7 
20.7 
30.7 

Feb.    9.6 

19.6 
29.6 
Mar.  10.6 
20.5 
30.5 

Apr.  9.5 
19.5 
29.4 

Mty  9.4 
19.4 

29.3 

Juno   8.3 

18.3 

28.3 

July   8.2 

18.2 
28.2 
Attg.  7.2 
17.1 
27.1 

Sept.  C.l 
16.0 
26.0 

Oct.  6.0 
16.0 

25.9 

Nov.   4.9 

14.9 

24.9 

Dec.    4.8 

14.8 
24.8 
34.7 


76  Vnm  Majozig. 

Mag.  5.9 


Right 
Aioension. 


h      m 
12    37 


Hetn  Place 
See  ^,  Tan  a 


8 

55.40 
55.99 
56.58 
57.12 
57.62 

58.04 
58.40 
58.66 
58.84 
58.92 

58.92 
58.83 
58.67 
58.46 
58.19 

57.88 
57.54 
57.18 
56.81 
56.45 

56.09 
55.75 
55.44 
55.17 
54.94 

54.7C 
54.64 
54.59 
54.61 
54.70 

54.88 
55.14 
55.47 
55.90 
56.38 

56.91 
57,48 
.58.06 


50 
59 
54 
50 
42 

36 

2ft 

18 

8 

0 

9 
16 
21 
27 
31 

34 
36 
37 
36 
36 

34 
31 
27 
23 
IS 

12 

5 

2 

9 

18 

26 
33 
43 
48 
53 

57 
58 


Declina- 
tion. 


+63     9 


// 


103 
40 


61.65 
60.62 
60.22 
60.45   ^ 
61.30   ^ 

142 

62.72 
64.62 


66.9-1 
69.56 
72.36 

75.22 
78.03 
80.68 
83.09 
85.16 


I'M) 
232 
262 
2S0 
286 


281 
265 
241 
207 
167 


86.83  ,^ 
88.05  ^^ 
88.79  ^ 
89.04  — 
88.76   ^ 


87.99 
86.73 
85.00 
82.85 
80.30 

77.40 
74.22 
70.81 
67.21 
63.51 

59.81 
56.16 
52.67 
49.42 
46.52 

44.04 
42.07 
40.68 


126 
173 
215 
255 
290 


318 
341 
360 
370 
370 


365 
341) 
325 
290 
248 


197 
139 


y^Crucis. 
Mag.  1.5 


54.021 
2.215 


86.67 
+1.977 


Right 
A9oen!iion. 


h 
12 


m 
42 


s 
48.424 

48.986 
49.523 
50.022 
50.471 


562 
537 
499 
449 
391 


50.802 

51.189^^ 

51.451  ' 

51.647  ^^' 

51.770  ^^ 
69 

51.845     ^ 

51.854  — 

51.809    ^^ 

51.713   *^ 

51.573  ^^ 
181 


+0.05 
-0.4 


+0.13 
-0.2 


51.392 
51.175 
50.930 
50.662 
50.381 

50.095 
49.813 
49.548 
49.308 
49.107 

48.956 
48.867 
48.848 
48.908 
49.052 

49.280 
49.590 
49.978 
50.431 
50.938 

51.483 
52.048 
52.616 


217 
245 
26H 
281 
286 


282 
265 
240 
201 
151 


89 
19 

60 
144 
228 

310 
3SH 
453 
507 
545 

565 
568 


Declina- 
tion. 


-59  13 


// 


36.84 
38.56 
40.76 
43.35 
46.26 

49.42 
52.74 
r.G.13 
59.53 
02.86 

00.06 
69.07 
71. ai 
74.29 
76.41 

78.15 
79.47 
80.34 
80.75 
80.69 

80.17 
79.19 
77.80 
76.03 
73.93 

71.00 
69.10 
00.54 
0*4.02 
61.64 


172 
220 
259 
291 
316 


332 
339 
340 
333 
320 


301 
276 
246 
212 
174 


132 
87 
41 

6 
52 

98 
139 
177 
210 
233 

250 
250 
252 
238 
211 


81  Comae. 
Mag.  5.1 


59.53  j^, 
57.70  ^3; 

55.59   3^ 
55.29  — 

29 

55.58 
56.43   ^ 
57.82  "® 


48.163 
1.955 


47.41 
-1.679 


Right 
Ascension. 


Declina- 
tion. 


h 
12 


m 
47 


37.372 
37.737 
38.089 
88.421 
38.724 

38.991 
39.215 
39.394 
39.528 
39.618 


365 
352 
332 
303 
267 

224 

179 

134 

00 

49 


39.667  jj 
39.678  ^ 
39.656   " 


49 
74 
93 

107 
120 
127 
131 
131 


+27  59 
// 

34.03 
32.17 
30.71 
29.69 
29.14 


186 
146 
102 


55 


29.05 
29.41 
30.16 
31.26 
32.62 

34.18 
35.87 
37.58 
39.27 
40.85 

42.28 
43.51 
44.51 
45.23 
45.68 


+0.07 
-0.4 


-0.11 
-0.2 


39.607 
39.533 

39.440 
39.338 
39.213 
39.086 
38.955 

38.824 
38.696 
38.577 
38.470 
38.380 

38.314 
38.270 


38.271  - 
3H.300   ^ 
38.384    ^** 

125 


38.509  31.14 


128 

119 

107 

90 

66 


38 


i  45.82 

;  45.65 

45.19 

44.40 

!  43.31 

141.93 
40.20 
38.33 
30.13 
33.73 


38.683 
38.904 
39.168 
39.409 

39.800 
40.152 
40.512 


174 
221 
264 
301 
331 

352 
300 


28.42 

25.62 
22.81 
20.07 

17.48 
15.10 
13.04 


36 
75 

no 

136 
156 

169 
171 
169 
158 
143 

123 

100 

72 

45 

14 

17 

46 

79 

109 

138 

167 
193 
220 
240 
259 

272 
280 
281 
274 
259 

238 
206 


36.483 

1.133 


51.16 
+0.532 


+0.06 
-0.4 


+0.03 


n  Centanzl. 
Mag.  4.3 


Right 
Ascension. 


h 
12 


m 
48 


s 

47.242 
47.654 
48.050 
48.421 
48.756 

49.050 
49.299 
49.503 
49.660 
49.773 

49.844 
49.878 
49.877 
49.844 
49.782 

49.696 
49.587 
49.461 
49.320 
49.168 

49.012 
48.855 
48.706 
48.570 
48.457 

48.374 
48.327 
48.327 
48.377 
48.482 

48.645 
48.866 
49.141 
49.466 
49.830 

50.224 
50.634 
51.048 


412 
396 
371 
335 
294 


249 
204 
157 
113 
71 


34 

1 
33 
62 

80 

109 
126 
141 
152 
156 

157 
149 
136 
113 
S3 


47 
0 

50 
105 
163 

221 
275 
325 
364 
394 

410 
414 


Declina- 
tion. 


-39  43 


/f 


196 
227 
251 
267 
276 


14.54 
16.50 
18.77 
21.28 
23.95 

26.71 
29.49 
82.24 
34.90 
37.41 

39.75 
41.87 
43.70  *®* 
45.36 
46.69 

47.70 
48.38 
48.73 


278 
275 
266 
251 
234 


212 


.  160 


133 
101 

68 
35 


48.75  — 
48.42   ^ 

66 


47.76 
46.80 
45.56 
44.09 
42.42 

40.63 
38.79 
30.9<< 
35.29 


96 
124 
147 
167 
179 


184 
181 
169 


33.78  ^^^ 
123 


89 
49 


32.55 
31.66 
31.17 


31.12  — 

31.53   *^ 

88 


32.41 
33.73 
35.45 


132 
172 


46.748 
1.300 


20.14 
-0.831 


+0.07 
\-^A 


-0.05 


420 


APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  JSTsm  MajoxlB. 

(Alioth.) 
Mag.  1.7 

<^  Yiiftnli. 

oc  Can.  Yen.  te^. 

dllllSOK. 

Washineton 
Mean  Trnie. 

Mag.  3.7 

Mag.  2.9 

Mag.  3.6 

Right 

Deelina- 

Right 

DeoIiiiA- 

Right 

DeoUnft- 

Ri^t 

Dwlfna- 

Asoenskm. 

tkm. 

Asoension. 

tfcm. 

Asoanslon. 

tkm. 

Asoenoion. 

Uon. 

h      m 

•      / 

h      m 

o          / 

h      m 

•      / 

h      m 

O             f 

12    50 

+56  24 

MM 

12     51 

+  3  60 

12    62 

+38  45 

12     66 

-71     5 

Jan.     0.8 

s 
21.363 

WW 

31.90  ,^^ 

8 

23.035 

64.24 

8 

6.960 

68.22  ,., 

s 

27.86 

33.45 

10.7 

21.869  ^ 

30.56  '!*^ 

23.372  ^^ 

62.12  ^" 

7.353  ^ 

172 

56.50,^ 

28.69  ^ 

34.71^ 

20.7 

22.365  ^^ 

29.82 

23.700  '^ 

60.15  *®^ 

7.739  ^ 

122 

55.28 

29.50  *^ 

36.65^ 

30.7 

22.838  ^^' 

29.70  — 

24.007  **^ 

58.41  "* 

8.103  ^ 

54.58    ,. 

30.26  ^* 

38.87  "^ 

Feb.    9.6 

23.271  *^ 

30.20  ^ 

24.287^ 

56.92  "• 

8.437  ^ 

16 
54.42  — 

30.95  ^ 

41.62^ 

879 

106 

246 

118 

294 

36 

61 

309 

19.6 

23.650 

31.26 

24.633 

55.74 

8.731 

64.78 

31.66 

44.71 

29.6 

23.967  ^" 

32.86  **• 

24.743  '" 

54.86 

8.978  ^^^ 

65.63  ^ 

32.08  ^ 

48.04^ 

Mar.  10.6 

24,215  ^^ 

34.88^ 

24.913  ^^ 

54.28 

9.176  ^'^ 

66.91  *^ 

32.49  *^ 

51.66*" 

20.5 

24.390  ^'* 

37.23^ 

26.044  "^ 

54.00 

9.322  "• 

68.55  '"* 

32,82  ^ 

65.17  ^^ 

30.5 

24.491  '"' 

39.83*" 

26.139   ^ 

53.97  — 

9.417    ^ 

60.46  ^~ 

33.04  ^ 

58.79^ 

33 

272 

60 

21 

48 

208 

12 

355 

Apr.    9.5 

24.524  ~ 

42.65 

25.199   ^ 

64.18 

9.465 

62.53 

33.16    , 

62.34 

19.5 

24.491    ^ 

45.27  ^^ 

25.228     3 
25.231  — 

64.57   ^ 

9.469  — 

64.69  *'* 

33.19  - 

65.77^ 

29.4 

24.398   ^ 

47.89  ^ 

56.11    " 

9.433    ^* 

66.86  ^^* 

33.12    ^ 

69.00*° 

May     9.4 

24.254  ^** 

50.32**^ 

25.209   ^ 

55.75   *^ 

9.364    ^ 

68.90^ 

32.97  ^* 

71.95^ 

19.4 

24.068  ^^ 

52.47  ^^* 

25.167   *^ 

56.47   ^^ 

9.268    ^ 

70.80  ^^ 

32.74  " 

74.58** 

223 

181 

59 

75 

122 

166 

31 

226 

29.3 

23.845 

^•28  wo 

26.108 

57.22 

9.146 

72.46,,^ 

32.43 

76.84  .^ 

June    8.3 

23.696  ^* 

55.70  " 

25.034   ^^ 

57.96   ^* 

9.008  ^^ 

140 

73.86  ,^ 

32.06  ^^ 

182 

78.66  ,^ 

18.3 

23.329  *^ 

97 

66.67    ^ 

24.960  ** 

58.68   ^^ 

8.856  ^^ 

106 

74.92   "; 

31.64  ^ 

136 

80.02  ^ 

28.3 

23.052  ^ 

57.17   \ 

24.866   ^ 

69.36  ^ 

8.694  ^^^ 

71 
76.63   ,, 

31.17  ^^ 

87 

80.89  ,. 

July    8.2 

22.770  ^ 

57.19  — 

24.767   ^ 

59.97   •^ 

8.527  ^*^ 

34 

75.97  — 

30.67  ^ 

81.23  — 

278 

45 

103 

54 

166 

3 

51 

18 

18.2 

22.492 

56.74 

24.664 

60.61 

8.362 

75.94 

30.16 

81.05 

28.2 

22.225  ^^ 

55.81   ^ 

24.552  '~ 

60.95 
61.27 

8.201  *" 

75.51   ^ 

29.66" 

80.37  ** 

Aug.    7.2 

21.976  ^* 

64.41  ^*° 

24.464   ^ 

8.049  "^ 

74.71   «* 

29.17  ** 

79.17  ^ 

17.1 

21.752  ^* 

62.59  ^®' 

24.36€    ^ 

61.44 

7.911  ^^ 

73.63  "*^ 

28.73  ** 

77.61  ^* 

27.1 

21.558  ^^ 

50.37^ 

24.292   ^* 

61.47  — 

7.794  "^ 

72.00^^ 

28.35  ^ 

76.46^ 

153 

259 

54 

16 

91 

186 

31 

340 

Sept.   6.1 
16.0 

21.297   „ 

47.78 
44.88^ 

24.238 
24.210  — 

61.31 
60.96  ^ 

7.703    ^ 
7.644 

70.14 
67.96  "® 

2»-^2l 
27.83  ,, 

73.05 
70.39  ^ 

26.0 

o5 

21.242  — 

41.71  ^" 

24.213     ^ 

60.40   ^ 

7.622  — 

65.60^ 

10 
27.73  - 

280 

67.59^ 

Oct.     6.0 

21.247     ^ 

38.33^ 

24.251   ^ 

69.59   *^ 

7.644    ^ 

62.80  ^'" 

27.76    ^ 

64.73^ 

16.0 

21.315   ^ 

34.79^ 

24.331   *^ 

68.53  ^^ 

7.714    ^^ 

59.90^ 

27.91  ^^ 

61.95  "^ 

138 

360 

124 

129 

121 

306 

28 

290 

26.9 

21.453 

31.19 

24.455 

57.24 

7.836 

56.84 

28.19 

59.35 

Nov.    4.9 

21.660  *^ 

27.59*" 

24.623  ^^ 

55.69  ^^ 

8.009  ^^* 

53.71  ^^^ 

28.61  *^ 

57.04  "' 

14.9 

21.936^^® 

24.10  ^^ 

24.836  ^'^ 

53.92  ^^ 

8.236  ^ 

50.56  ^'* 

29.16  " 

55.13  "' 

24.9 

22.276  ^ 

20.78  ^^ 

25.088  ^^ 

51.96  ^^ 

8.511  ''' 

47.48*® 

29.80  *^ 

63.71 '« 

Dec.    4.8 

22.674  ^ 

17.76*^ 

25.373  ^ 

49M  ^" 

8.829  ^^* 

44.54^ 

30.53  ^ 

52.83 

446 

267 

313 

219 

353 

269 

79 

» 

14.8 

23.120 

15.08 

25.686 

47.65 

9.182 

41.85 

31.32 

62.54 

24.8 

23.599  ^^® 

12.87  ^^ 

26.015  ^ 

45.43  '^ 

9.559  ^^ 

39.46^ 

32.15  ^ 

52.85  *^ 

34.7 

24.098  *^ 

11.18  ^~ 

26.351  ^ 

43.26  ^^^ 

9.948  ^ 

37.48  ^^ 

32.99  ** 

53.77  " 

Mean  Place 

20.288         56.04 

22.287          73.40 

6.046           78.47 

28.181        46.69 

Sec  d,  Tan  d 

1.808         -f  1.506 

1.002         +0.067 

1.283          +0.803 

3.088       -2.921 

D^  a,  D«  a 

+0.05          +0.10 

+0.06             0.00 

+0.06          +0.05 

+0.08         -0.19 

D^  a,  D«  d 

-0.4 

-0.2         1 

-0.4 

-0.2 

-0.4 

-0.2         1 

-0.4 

-0.2 
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APPARENT  PLACES  OF  STAE8,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.8 
10.7 
20.7 
80.7 

Feb.    9.7 

19.6 
29.6 
Mar.  10.6 
20.6 
30.5 

Apr.  9.5 
19.5 
29.4 

May  9.4 
19.4 

29.4 

June    8.3 

18.3 

28.3 

July    8.3 

18.2 
28.2 
Aug.  7.2 
17.1 
27.1 

Sept.  6.1 
16.1 
26.0 

Oct.  6.0 
16.0 

26.0 

Nov.    4.9 

14.9 

24.9 

Dec.    4.8 

14.8 
24.8 
34.8 


Mean  Place 
Sec  a,  Tan  d 


D^  a,  D«  a 
Df  d,  D-  d 


Mag.  3.3 


Right 
Ascension. 


h      m 
13    14 


8 

21.564 
21.927 
22.282 
22.619 
22.930 

23.210 
23.454 
23.660 
23.827 
23.957 

24.053 
24.116 
24.148 


803 
855 

337 
311 
280 


244 
206 
167 
130 
96 


63 
32 

24.154  — 

24.134   ^ 

41 


24.093 
24.031 
23.951 
23.856 
23.749 

23.632 
23.512 
23.393 
23.280 
23.179 

23.099 
23.045 


62 

80 

05 

107 

117 

120 
119 
113 
101 
80 

54 


23.027  — 

23.048  ^^ 

23.115   ®^ 
116 

23.231 

167 
216 
261 
300 
330 

352 
361 


23.398 
23.614 
23.875 
24.175 

24.605 
24.857 
25.218 


DecUnA- 
tion. 


-22  43 


*f 


43.44 
45.39 
47.50 
49.67 
51.86 

53.99 
56.04 
67.96 
69.71 
61.27 

62.64 
63.80 
64.76 
65.51 
66.07 


195 

211 
217 
219 
213 


205 
192 
175 
156 
137 


116 
96 
75 
56 
36 


66.43    ,, 
15 

66.58  — 
66.54     * 


66.31 
65.91 

65.33 
64.59 
63.73 
62.76 
61.73 

60.68 
59.66 
58.72 
57.93 
57.33 

56.99  g 
56.94  — 
57.22  ^ 
57.84  ^^ 
58.80  ^ 

129 


23 
40 
58 

74 

86 

97 

103 

105 

102 
94 
79 
60 
34 


60.09 

61.67 
63.47 


158 
180 


21 .082 
1.084 


43.15 
-0.419 


-1-0.06 
-0.4 


-0.03 
-0.3 


iCentanri. 

Mag.  2.9 


Right 
Ascension. 


h   m 
13  15 


8 

62.470 
52.871 
53.264 
53.637 
53.981 

54.290 
54.560 
54.789 
54.976 
55.121 

55.226 
55.295 
55.328 


55.330  — 
55.302  ^ 

54 


401 
393 
373 
344 
309 

270 
229 
187 
145 
105 


69 
33 


55.248 
55.167 
55.066 
54.945 
54.810 


81 

101 
121 
135 
146 

151 
150 
142 
126 
103 

70 


54.664 
54.513 
54.363 
54.221 
54.096 

53.992 
53.922 
53.892  — 
53.909  '^ 
53.979  ^^ 

125 


54.104 
54.287 
54.527 
54.817 
55.149 

55.515 
55.904 
56.305 


183 
240 
290 
332 
366 

389 
401 


Declina- 
tion. 


-36  16 


tf 


6.37 

8.12 
10.16 
12.41 
14.81 

17.30 
19.82 
22.30 
24.70 
26.98 

29.09 
31.03 
32.75 
34.25 
35.49 

36.48 
37.18 
37.60   jj 
37.71  — 
37.63   *® 

46 
37.07 


175 
204 
225 
240 
249 

252 
248 
240 
228 
211 


194 
172 
150 
124 
99 


70 
42 


75 
100 
124 
140 
154 


36.32 
35.32 
34.08 
32.68 

31.14 
29.54 
27.94 
26.42 
25.05 

23.92 
23.09 
22.60 


22.52  — 
22.86   ^* 

75 

23.61 


160 
160 
152 
137 
113 

83 
49 


24.77 
26.30 


116 
153 


52.103 
1.240 


10.35 
-0.734 


-1-0.07 
-0.4 


-0.05 
-0.3 


C^  Vtum  MajoxlB. 
(Mixar,) 
Mag.  2.4 


Right 
Ascension. 


h      m 
13    20 


Declina- 
tion. 


s 

33.494 
33.979 
34.467 
34.941 
86.384 

35.784 
36.131 
36.415 
36.634 
36.784 


485 
488 
474 
443 
400 

347 
284 
219 
150 
81 


36.865 
36.883  — 
36.841   *^ 
36.743  ^ 
36.598  "* 

185 

36.413 

219 

245 

265 

275 

281 

280 
270 
253 
229 
196 

33.900  ^,, 
33.743  ,^ 
33.637 
33.586   jj 

33.597  — 

77 


36.194 
35.949 
35.684 
35.409 

35.128 
34.848 
34.578 
34.325 
84.096 


33.674 
33.823 
34.042 
34.330 
34.679 

35.083 
35.528 
36.001 


1)9 

219 
288 
349 
404 


445 
473 


(Spioa.) 
Mag.  1.2 


Right 


+55  21 


ff 


25.39  ,^ 
23.68  ^^^ 
22.56 
22.08  — 

22.22   ^* 

75 

22.97 


24.29 
26.10 
28.31 
30.83 

33.52 
36.31 
39.06 
41.68 
44.08 

46.18 

47.92 

49.25 

50.13 

60.55  — 
9 

50.46 


132 
181 
221 
252 
209 

279 
275 
202 
240 
210 


174 
133 

88 


49.90 
48.87 
47.38 
45.45 

43.14 
40.45 
37.45 
34.19 
30.72 

27.13 
23.49 
19.87 
16.40 
13.13 

10.19 
7.67 
6.63 


56 
103 
149 
193 
831 


269 
300 
326 
347 
359 


364 
362 
347 
827 
294 


252 
204 


32.827 
1.759 


49.63 
+1.447 


+0.05 
-0.4 


+0.09 
-0.3 


h      m 
13    20 


DecUna- 
tkm. 


345 
339 
324 
300 
270 

238 
201 
165 
129 
97 


65 
37 


8 

46.446 
46.791 
47.130 
47.454 
47.754 

48.024 
48.262 
48.463 
48.628 
48.757 

48.854 
48.919 
48.966  jQ 
48.966  — 
48.952  " 

33 

48.919 
48.866 
48.796 
48.711 
48.616 

48.510 
48.400 
48.289 
48.184 
48.088 

48.011 
47.957 


53 
70 
85 
96 
105 

110 

111 

105 

96 

n 

54 


22 

47.935  — 
47.949  " 
48.006  ^ 

102 

48.107 

150 
196 
240 
277 
309 

380 
341 


48.257 
48.453 
48.693 
48.970 

49.279 
49.609 
49.960 


45.933 
1.018 


-10  43 


27.86 
29.90 
31.96 
33.97 
35.86 

37.60 
39.13 
40.45 
41.54 
42.40 

43.03 
43.47 


2M 

201 
189 
174 


153 
1» 
109 

81 
63 

41 

2S 

43.72  , 
43.80- 
43.74 


19 


43.55 
43.25 
42.86 
42.38 
41.84 

41.24 
40.61 
39.96 
39.32 
38.71 


30 
39 
4$ 
54 
60 


63 
65 
(M 
61 
53 


38.18  ^^ 
37.74  J. 
37.47  ,j 
37.36^ 
37.49  ^ 

37.86 


38.51 
39.44 
40.65 
42.11 

43.81 
45.68 
47.66 


65 
93 

m 

14« 

in) 

187 


+0.06 
-0.4 
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APPARENT  PLACES  OF  STAES,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wftshincton 
Mean  Tune. 


Jan.  0.8 
10.8 
20.7 
30.7 

Feb.    9.7 

19.7 
29.6 
Mar.  10.6 
20.6 
30.5 

Apr.  9.5 
19.5 
29.6 

May  9.4 
19.4 

29.4 

June    8.4 

18.3 

28.3 

July    8.3 

18.2 
28.2 
Aug.  7.2 
17.2 
27.1 

Sept.  6.1 
16.1 
26.1 

Oct.  6.0 
16.0 

26.0 

Nov.    4.9 

14.9 

24.9 

Dec.    4.9 

14.8 
24.8 
34.8 


Mean  Place 
Sec  a,  Tan  d 


D^  a,  D«  a 
D^  d,  D»  S 


i  Centavxi. 

Mag.  2.6 


Right 
Asoenskm. 


h     m 
13    34 


s 

33.353 
33.860 
34.362 
34.844 
35.295 

35.707 
36.073 
36.390 
36.655 
36.867 

37.027 
37.137 
37.198 
37.213 
37.182 

37.109 
36.998 
36.851 
36.672 
36.468 

36.245 
36.012 
35.776 
35.548 
35.340 

35.163 
35.028 
34.945 


607 
602 
482 
451 
412 


360 
317 
265 
212 
160 

110 
61 
15 

31 
73 

111 
147 
179 
204 
223 

233 
236 
228 

208 
177 

135 
83 


20 
34.925  — 

34.976  " 

124 

35.100 

202 
276 
343 
403 
451 


35.302 
35.578 
35.921 
36.324 

36.775 
37.268 
37.760 


483 
502 


Deelinft- 

iiOXL 


-53    2 


ft 


15.60 
16.79 
18.42 
20.44 
22.77 

25.36 
28.12 
31.00 
33.94 
36.86 

39.72 
42.46 
45.03 
47.40 
49.50 

51.33 
52.81 
53.94 
54.68 
55.02 

54.95 
54.47 
53.59 
52.34 
60.76 

48.91 
46.83 
44.64 
42.39 
40.21 

38.18 
36.39 
34.92 
33.86 
33.26 

33.15 
33.54 
34.42 


119 

163 
202 
233 
259 


276 
288 
294 
292 
286 

274 
257 
237 
210 
183 


148 

113 

74 

34 

7 

48 

88 

125 

158 

185 

208 
219 
225 
218 
203 

179 

147 

106 

60 

11 

39 
88 


S3 .348 
1.664 


23.50 
-1.329 


+0.08 
-0.4 


-0.08 
-0.4 


mViifinis. 
Mag.  5.2 


Right 
Aaeension. 


h      m 
13    37 


8 

12.487 
12.828 
13.167 
13.493 
13.799 

14.079 
14.327 
14.541 
14.720 
14.865 

14.977 
15.057 
15.109 
15.134 


841 
339 
326 
806 
280 


248 
214 
179 
145 
112 

80 
52 
25 

15.135  ~ 

23 

15.112 
15.069 
15.007 
14.928 
14.836 


14.732 
14.621 
14.506 
14.394 
14.290 

14.200 
14.134 
14.097 


14.093  — 
14.132   ^ 

84 


43 
62 
79 
92 
104 

111 
115 
112 
104 
90 

66 
37 


14.216 
14.347 
14.526 
14.750 
15.014 

15.311 
15.632 
15.967 


131 
179 
224 

264 
297 


321 
385 


Deelina- 
tion. 


-  8  16 
51.93 


53.94 
55.94 
57.87 
59.67 


201 
200 
198 
180 
160 


61.27 
62.67 
63.83 
64.76 
65.44 

65.91 
66.16 
66.25  — 
66.18     ^ 


140 

116 

93 

68 

47 

25 


65.96 

65.65 
65.25 
64.78 
64.25 
63.69 

63.11 
62.51 
61.93 
61.38 
60.88 

60.46 
60.17    ^^ 
60.02  — 
60.05     ^ 


22 
31 

40 
47 
58 
66 
58 

60 
58 
65 
50 
42 

29 


60.30 

60.79 
61.55 
62.56 
63.84 
65.35 

67.07 
68.94 
70.90 


25 
49 

76 
101 
128 
151 
172 

187 
196 


12.055 
1.011 


46.32 
-0.146 


+0.06 
-0.4 


-0.01 
-0.4 


rBoOttt. 

Mag.  4.5 


Right 
AsoenBion. 


h 
13 


m 
43 


8 

16.683 
17.022 
17.362 
17.693 
18.004 

18.291 
18.545 
18.764 
18.947 
19.091 

19.200 
19.274 
19.317 
19.329 
19.315 

19.277 
19.217 
19.137 
19.041 
18.931 

18.809 
18.681 
18.551 
18.423 
18.304 

18.199 
18.114 
18.059 


840 
331 
311 
287 

254 
219 

183 
144 
109 


74 
48 
12 

14 

38 

60 

80 

96 

110 

122 

128 
130 
128 
119 
105 

85 
66 


21 
18.038  — 

18.057    *® 

64 

18.121 

112 
160 
207 
260 

286 


18.233 
18.39a 
18.600 
18.850 

19.135 
19.448 
19.779 


313 
331 


Deelina- 
tion. 


+17  51 


// 


75.32 
78.14 
71.23 
69.69 
68.53 


218 
191 
154 
116 
73 


67.80  3^ 
67.49  — 
67.59  '** 
68.06  *^ 
68.87   " 

108 

69.95 


127 
141 
146 
140 
144 


71.22 
72.63 
74.11 
75.60 

77.04 
78.89 
79.59 
80.62 
81.45 

82.05 

82.42   ^^ 

82.53  — 

82.38   " 

81.96   ^ 
70 

81.26 


135 

120 

103 

8S 

60 

37 


80.30 
79.05 
77.52 
75.75 

73.72 
71.48 
69.07 
66.54 
63.93 

61.36 
58.87 
56.55 


96 
125 
153 
177 
203 


224 
241 
263 
261 
267 


249 
282 


16.220 
1.050 


89.81 
+0.322 


+0.06 
-0.4 


+0.02 
-0.4 


7  TSnm  Majoilf . 
(AUtaid.) 
Mag.  1.9 


Ri^t 
Ajoeosioin. 


h 

IS 


m 
44 


• 
14.372 

14.803 
15.242 
16.675 
16.085 

16.464 
16.800 
17.086 
17.316 
17.489 

17.604 
17.663 


17.669  — 
17.626  ^ 
17.539  ^^ 

126 


431 
439 
433 
410 
379 


336 
286 
230 
173 
115 


59 


17.413 

17.252 
17.064 
16.852 
16.624 

16.385 
16.141 
15.898 
15.664 
16.446 

15.251 
15.089 
14.966 
14.891 
14.870 

14.909 
15.013 
15.181 
15.414 
15.706 

16.051 
16.438 
16.854 


161 
188 
212 
228 
239 

244 
243 
234 
218 
195 


162 

123 

75 

21 

89 

104 
168 
233 
292 
345 

387 
416 


DecUoft- 
tion. 


+49  43 


t0 


32.64 
30.60 
29.12 
28.24 


204 

148 

88 


27.97  — 

35 


28.32 
29.25 
30.71 
32.60 
34.86 

37.38 
40.04 
42.74 
45.39 

47.88 

50.14 
52.09 
53.68 
54.87 
55.63 

55.93 
55.77 
55.15 
54.07 
52.55 

50.62 
48.31 
45.64 
42.66 
39.45 

36.04 
32.51 
28.94 
25.44 
22.08 

18.98 
16.22 
13.88 


93 

146 
189 

235 
252 


266 

270 
2S5 
249 
236 


195 

139 

119 

76 

30 

16 

«3 

108 

152 

193 


331 
3S7 
2S8 
331 
341 

353 

357 
350 
336 
310 

276 
314 


13.973 
1.547 


55.60 
+1.181 


+0.05 
-0.4 


+0.07 
-0.4 
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Jan.  0.8 
10.8 
20.7 
30.7 

Feb.    9.7 

19.7 
29.6 
Mir.  10.6 
20.6 
30.6 

Apr.  9.5 
19.5 
29.5 

May  9.4 
19.4 

29.4 

June   8.4 

18.3 

28.3 

Jttly    8.3 

18.3 
28.2 
Aug.  7.2 
17.2 
27.1 

Sept.  6.1 
16.1 
26.1 

Oct.  6.0 
16.0 

26.0 

Nov.    5.0 

14.9 

24.9 

I>ec.    4.9 

14.8 
24.8 
34.8 


^«>ii  Place 
8eca,Tan^ 


MYizgliiis. 
Mag.  5.1 


Ri^ 


h     m 
13    45 


a 
18.577 
18.930 
19.279 
19.610 
19.939 

20.231 
20.493 
20.722 
20.916 
21.075 

21.201 
21.296 
21.360 
21.396 

21.405  — 

15 

21.390 
21.352 
21.294 
21.215 
21.119 


353 
349 
340 
330 
292 


202 
229 

194 
159 
126 

95 
M 
36 


21.011 
20.892 
20.769 
20.648 
20.534 

20.434 
20.358 
20.310   ^^ 
20.300  — 

20.333  ^ 

81 


38 
58 
70 
96 
106 

119 
123 
121 
114 
100 

76 

48 


DecUna- 


-17  42 


$t 


60.68 
62.52 
64.45 
66.42 
68.35 

70.21 
71.95 
73.51 
74.90 
76.10 


184 
193 
197 
193 
186 


174 
156 
119 
120 
101 


20.414 
20.545 
20.725 
20.953 
21.223 

21.529 
21.859 
22.205 


131 
180 
228 
270 
306 


330 
346 


77.11 

77.93 
78.56 
79.02 
79.32 

79.47 
79.47 
79.33 
79.06 
78.68 

78.18 
77.58 
76.89 
76.15 
76.38 

74.61 
73.89 
73.25 
72.74 
72.42 

72.31 
72.47 
72.91 
73.65 
74.67 

75.97 
77.52 
79.25 


82 
63 
46 
30 
15 

0 
14 
27 
38 
50 

60 
60 
74 
77 
77 

72 
64 
51 
32 
11 

16 
44 

74 
102 
130 

155 
173 


18.232 

1.050 


58.11 
-0.320 


+0.06 
k-0.4 


-0.02 
-0.4 


C  Centavxi. 
Mag.  3.1 


Right 


h 
13 


xn 
50 


8 

17.523 
17.981 
18.437 
18.880 
19.299 

19.685 
20.033 
20.339 
20.600 
20.816 

20.987 
21.114 
21.199 
21.243 


21 .246  — 

36 


458 
456 
443 
410 
386 


34S 
300 
261 
216 
171 

127 
85 
44 


21.210 
21.139 
21.035 
20.901 
20.741 

20.561 
20.366 
20.165 
19.967 
19.780 


71 
104 
134 
160 
180 


195 
201 
198 
187 
163 


19.488 

19.403  33 

19.370  — 

19.398   * 
95 

19.493 

19.655  ^^^ 

19.886  ^^ 

20.180  ^^ 

20.530  ^ 

396 

20.926 
21 .355  *^ 


21.806 


451 


I>ecUn»> 
tkm. 


-46  52 


pt 


25.61 
26.77 
28.31 
30.17 
32.33 

34.68 
37.19 
39.80 
42.42 
45.02 

47.55 
49.97 
52.24 
54.32 
56.18 


116 
154 
186 
216 
235 


251 
261 
262 
260 
253 


242 
227 

208 
186 
160 


59.09  ^^^ 

60.10  ^^ 
60.77 
61.09  — 

2 

01.07 

40 

75 

108 

136 

162 


60.67 

59.92 
58.84 
57.48 

55.86 
54.06 
52.14 
50.18 
48.28 


180 
192 
196 
190 
177 


46.51 
44.96 
43.72 
42.84 
42.36 

42.34 
42.77 
43.64 


155 
124 

88 

48 

2 

43 

87 


17.497 
1.463 


31.56 
-1.068 


+0.07 


-0.06 
-0.5 


^BoOlia. 

Mag.  2.8 


Right 

AaosDSKUi. 


h 
13 


xn 
50 


s 

41.525 
41.864 
42.205 
42.539 
42.856 

43.147 
43.407 
43.633 
43.824 
43.977 


339 
341 
334 
317 
291 


260 
226 
191 
153 
117 


44.094  ^2 
44.176  ^ 
44.226  jg 
44.245  — 
44.238     ^ 

34 


44.204 
44.148 
44.071 
43.977 
43.868 

43.745 
43.616 
43.482 
43.350 


56 

77 

94 

109 

123 

129 
134 
132 


43.225  ^^ 
no 


43.115 
43.024 
42.961 


91 
63 


29 

42.932  -  - 
42.944   " 

56 

43.000 

104 
153 
201 
244 
281 


43.104 
43.257 
43.458 
43.702 

43.983 
44.294 
44.624 


311 
330 


DccUna- 
tkm. 


+18  48 


// 


51.30 
49.08 
47.14 
45.57 
44.40 


222 

194 

157 

117 

74 


43.66   3^ 

43.36  — 

43.48   " 

43.97   *• 

44.82   " 
112 


45.94 
47.26 
48.73 
50.27 
51.82 


53.32 
64.72 
55.98 
57.04 
57.91 

58.54 
58.93    jj 
59.04  — 
68.89   ^* 

43 
72 


132 
147 
154 
155 
150 

140 

126 

106 

87 

63 

39 


58.46 

57.74 
56.75 
55.46 
53.90 
52.08 

50.00 
47.72 
45.25 
42.66 
40.02 

37.39 
34.86 
32.50 


99 
129 
156 
182 
208 

228 
247 
259 
264 
263 

253 
236 


41.111 
1.056 


66.09 
+0.341 


+0.06 
-0.4 


+0.02 


^Apodli. 
Var.  5.5-6.6 


Right 
Aaoansioiii. 


h 
13 

a 

4.20 
5.34 
6.48 
7.60 
8.66 

9.66 
10.56 
11.36 
12.04 
12.60 

13.02 
13.31 
13.47 
13.49 
13.38 

13.14 
12.79 
12.32 
11.76 
11.12 

10.42 
9.68 
8.93 
8.20 
7.51 

6.90 
6.40 
6.03 
5.81 
5.76  ~ 

14 


m 
57 


114 
114 
112 
106 
100 

90 
80 
68 
56 
42 

29 

16 

2 

11 
24 

35 
47 
56 
64 
70 

74 
75 
73 
60 
61 

50 
37 
22 


5.90 
6.22 
6.73 
7.41 
8.23 

9.18 
10.23 
11.34 


32 
51 
68 
82 
95 

105 
111 


DeeliDft- 
tkm. 


-76  23 


ft 


20.31 
20.55 
21.40 
22.79 
24.67 


24 
85 

139 
188 
233 


27.00 
29.71  ^^ 

301 


32.72 
35.95 
39.37 

42.83 
46.33 
49.75 
53.03 
56.13 

58.98 
61.46 
63.56 
65.23 
66.43 


323 
342 
34ft 

350 
342 
328 
310 
285 

248 
210 
167 
120 
66 


67.09    j^ 

67.23  — 

66.83   ^ 

65.89  ^ 

64.46  "^ 
189 

62.57 


60.29 
57.69 
54.89 
51.96 

49.04 
46.24 
43.68 
41.48 
39.70 

38.44 
37.72 
37.60 


228 
260 
280 
293 
292 


280 
256 
220 
178 
126 

72 
12 


5.955 
4.251 


31.31 
-4.132 


+0.11 


-0.24 
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APPARENT  PLACES  OF  STAES,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wflihinffton 
lOBiTuiie. 


jt ' 


Jan. 


Feb. 


0.8 
10.3 
20.3 
30.7 

9.7 


19.7 
29.6 
Mar.  10.6 
20.6 
30.6 

Apr.  9.5 
19.5 
29.5 

May  9.5 
19.4 

29.4 

June    8.4 

18.3 

28.3 

July    8.3 

18.3 
28.2 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.0 
16.0 

26.0 

Nov.    5.0 

14.9 

24.9 

Dec.    4.9 

14.9 
24.8 
34.8 


Mean  Place 
Sec  d,  Tan  d 


Df  a,  Dm  a 
Df  a,  Dm  d 


4  Urf »  MinoilB. 
Mag.  5.0 


Right 
Aaoexision. 


h 
14 

8 

8.10 

9.13 

10.21 

11.32 

12.41 

13.45 
14.38 
15.20 
15.85 
16.34 

16.63 
16.75 
16.68 
16.42 
16.01 

15.45 
14.75 
13.95 
13.06 
12.12 

11.13 

10.12 

9.12 

8.15 

7.23 

6.38 
5.62 
4.99 
4.48 
4.12 

3.94 
3.92 
4.09 
4.45 
4.98 

5.68 
6.53 
7.49 


m 
9 


103 
108 
111 
100 
104 

93 
82 
65 
49 
29 

12 

7 
26 
41 
5« 

70 
80 
89 
94 
99 

101 

100 

97 

92 

85 

76 
63 
51 
36 
18 

2 

17 
36 
53 
70 

85 
96 


Declina- 
tion. 


+77  55 


tt 


63.92  ,^ 
62.69  „ 
62.14  — 
62.25  " 

79 

63.04 


64.46 
66.42 
68.85 
71.63 

74.67 
77.82 
80.97 
84.01 
86.84 

89.36 
91.50 
93.20 
94.42 
95.11 

95.26 
94.88 
93.96 
92.52 
90.60 

88.24 
85.46 
82.33 
78.90 
75.25 

71.45 
67.59 
63.76 
60.04 
56.57 

53.41 
50.69 
48.49 


142 
196 
243 
278 
304 


315 
315 
304 
283 
252 


214 

170 

122 

69 

15 

38 

92 

144 

192 

236 

278 
313 
343 
365 
380 

386 
383 
372 
347 
316 


272 
220 


tVizgliiii. 

Mag.  4.2 


9.331 

4.785 


91.80 
+4.680 


Right 
Asoensfcrn. 


h 
14 


m 
11 


-0.01 
-0.3 


+0.26 
-0.5 


8 

36.707 
37.040 
37.376 
37.707 
38.024 

38.319 
38.588 
38.828 
39.036 
39.212 

39.357 
39.471 
39.556 
39.613 
39.643 

39.648 
39.627 
39.585 
39.520 
39.438 

39.338 
39.22G 
39.104 
38.980 
38.860 

38.748 
38.655 
38.587 
38.552 
38.556 

38.605 
38.701 
38.846 
39.038 
39.274 

39.547 
39.851 
40.173 


333 
336 
331 
317 
296 

269 
240 
208 
176 
145 

114 
85 
57 
30 


21 
42 

65 

82 

100 

112 
122 
124 
120 
112 

93 
68 
35 

4 
49 

96 
145 
192 
236 
273 

304 
322 


Declina- 
tion. 


-  5  36 


// 


195 
198 
182 
167 
148 


123 
99 
72 
48 
24 


7.54 

9.49 
11.42 
13.24 
14.91 

16.39 
17.62 
18.61 
19.33 
19.81 

20.05  g 
20.10  — 
19.97  *' 
19.68 
19.30 

18.82 
18.29 
17.72 
17.12 
16.53 

15.95 
15.39 
14.88 
14.42 
14.04 

13.77 
13.62 
13.61  — 
13.79    ^* 


29 
38 
48 

53 
57 
00 
59 
58 

56 
51 
46 
38 
27 

15 


14.17 
14.78 

15.62 
16.72 
18.04 
19.58 

21.31 
23.16 
25.09 


38 
61 

84 
110 
132 
154 
173 

185 
193 


36.449 
1.005 


0.56 
-0.098 


+0.06 
-0.3 


-0.01 
-0.5 


aBotftU. 

{Arctwrm.) 
Mag.  0.2 


Right 
Aaoension. 


h 
14 


m 
11 


330 
338 
334 
321 
299 

273 
241 
206 
171 
187 

101 
68 
38 


8 

50.040 
50.370 
50.708 
51.042 
51.363 

51.662 
51.935 
52.176 
52.382 
52.553 

52.690 
52.791 
52.859 
52.897 
52.904  — ' 

20 

52.884 
52.839 
52.770 
52.681 
52.573 

52.448 
52.313 
52.171 
52.027 
51.886 

51.757 

51.646 

51.560 

51.506  j^ 

51.492  — 
31 

51523 

78 
129 
178 
224 
264 


45 

69 

89 

108 

125 

135 
142 
144 
141 
129 

111 
86 
54 


51.601 

51.730 
51.90S 
52.132 

52.396 
52.693 
53.012 


297 
319 


Declina- 
tion. 


+19  36 


// 


54.23 
51.88 
49.83 
48.15 
46.87 


235 
205 
168 
128 

84 


46.03   ,^ 

38 

45.65  — 
45.70  * 
46.15  ^* 
46.97   ^ 

112 

48.09 

135 
151 
160 
162 
159 


49.44 
50.95 
52.55 
54.17 


55.76 
57.25 
58.60 
59.76 
60.71 

61.41 
61.87 
62.04 
61.93 
61.54 

60.84 
59.86 
58.56 
56.98 
55.13 

53.02 
50.68 
48.15 
45.50 
42.77 

40.05 
37.41 
34.94 


149 

135 

116 

95 

70 

46 
17 

11 
39 

70 

98 
130 
158 
185 
211 

234 
253 

265 
273 
272 

264 

247 


49.765 
1.062 


69.21 
+0.356 


+0.06 
-0.3 


+0.02 
-0.5 


XBoOtU. 
Mag.  4.3 


Right    n 


AJueuslnB.  H      tkn. 


h      m 
14    13 


8 

11.641 
12.039 
12.450 
12.862 
13.262 

13.638 
13.980 
14.280 
14.534 
14.737 

14.889 
14.989 
15.039 
15.042 
15.001 

14.919 
14.800 
14.649 
14.472 
14.272 

14.053 
13.822 
13.587 
13.353 
13.127 

12.918 
12.734 
12.584 
12.476 
12.418 

12.417 
12.475 
12.597 
12.733 
13.028 

13.328 
13.674 
14.053 


308 
411 
412 
400 
376 


342 
300 
254 
203 
152 


100 

50 

3 

41 
82 

119 
151 
177 
200 
219 

231 
285 
234 
296 
209 

184 

150 

108 

58 


68 
122 
186 
245 
300 

346 
379 


Dedina- 


+46  27 


// 


62.99 
60.68 
58.87 
57,63 
56.99 


231 

181 

124 

64 

0 


56.99 

57.57  ^ 

58.71  ^" 

60.35 '** 

62.40^ 
236 


64.70 
67.34 
70.03 

72.72 
75.32 

77.76 
79.95 
81.83 
83.34 
84.44 


258 
269 
260 
260 
244 


219 
ISS 
151 
110 
68 


85.12  25 
85.35-- 
85.13 
84.45  ^ 
83.32  "^ 

156 

81.76 
79.79 ''' 
77.45^ 
74.76^ 
71.77  ^ 

322 


68.55 
65.15 
61.66 
58.15 
54.72 

51.47 
48.51 
45.93 


840 
349 
351 
943 
S2S 

296 
258 


11.522 
1.452 


84.87 
+1.053 


+0.05 
-0.3 


+0.06 
-0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashJnffton 
Mean  Tune. 


Jan. 


Feb. 


0.8 
10.8 
20.8 
30.7 

9.7 


19.7 
29.7 
Mar.  10.6 
20.6 
30.6 

Apr.  9.6 
19.5 
29.5 

May  9.5 
19.4 

29.4 

June    8.4 

18.4 

28.3 

July    8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 

Nov.    5.0 

15.0 

24.9 

Dec.    4.9 

14.9 
24.8 
34.8 


Mean  Place 
Sec  9,  Tan  d 


^Viiginis. 
Mag.  5.0 


Right 
Asoenslon. 


h 
14 


m 
23 


s 

52.572 
52.898 
53.229 
53.558 
53.876 

54.174 
54.448 
54.694 
54.911 
55.096 


326 
331 
329 
318 
298 


Declina- 
tion. 


-  1  51 


// 


15.20 
17.19 
19.10 


199 
191 


274 
246 
217 
185 
154 


55.250 

55.374  "^ 

55.469  ^ 

55.535  ^ 

55.574  ^* 
12 


55.586 
55.572 
55.536 
55.477 
55.397 


14 
36 
59 
80 
98 

113 
123 
127 
127 
117 

103 

78 
49 

54.453  — 
33 


55.299 
55.186 
55.063 
54.936 
54.809 

54.692 
54.589 
54.511 
54.462 


54.486 
54.567 
54.698 
54.876 
55.099 

55.360 
55.653 
55.968 


81 
131 
178 
223 
261 


293 
315 


'  20.88  ^^® 
159 

135 


22.47 

23.82 
24.90 
25.70 
26.22 
26.46 

26.46 

26.24 

25.85 

25.32 

i  24.68 

I 

I  23.97 

23.23 

22.48 

21.75 

21.06 

20.41 
19.83 
19.33 
18.92 
18.64 

18.47 

18.46 

18.63 

;  18.98 

!  19.55 

20.35 
21.39 
22.67 
24.15 
25.85 

27.68 
29.61 
31.59 


108 

80 

52 

24 

0 

22 
39 
53 
64 
71 

74 
75 
73 
69 
65 

58 
50 
41 
28 
17 

1 

17 
35 
57 

80 

104 
128 
148 
170 
183 

193 
198 


52.369 
l.OOl 


6.92 
-0.032 


0.00 
0.6 


6  Unae  Mlnoiis. 
Mag.  4.4 


Right 
Afioension. 


h 
14 


m 
27 


s 
39.60 
40.47 
41.41 
42.37 
43.34 

44.27 
45.12 
45.88 
46.51 
47.01 

47.34 
47.52 
47.54 
47.40 
47.12 

46.70 
46.16 
45.51 
44.79 
43.99 

43.15 
42.28 
41.40 
40.54 
39.71 

38.93 
38.22 
37.60 
37.10 
36.72 

36.48 


87 
94 
96 
97 
93 

85 
76 
63 
50 
33 

18 
2 

14 
28 
42 


54 
65 
72 
80 
84 

87 
88 
86 
83 
78 

71 
62 
50 
38 
24 

8 


36.40  - 

36.48    * 

36.72  ^* 

37.13  *^ 
55 

37.68  ^ 

38.38  "® 

39.18  ^ 


41.140 
4.152 


Declina- 
tion. 


-J-76     3 


tf 


44.76 
42.65 
41.15 
40.31 


211 

150 

84 


40.16  — 

52 
40.68 


41.83 
43.58 
45.83 
48.50 

51.46 
54.57 
-  57.75 
60.89 
63.85 


115 
175 
225 
267 
296 


311 
318 
314 
296 
270 


66.55 

68.90 
70.85 
72.34 
73.34 

73.79 
73.73 
73.12 
71.98 
70.35 

68.24 
65.70 
62.77 
59.50 
55.97 

52.26 
48.42 
44.58 
40.81 
37.21 

33.91 
30.98 
28.55 


235 
195 
149 
100 
45 


6 

61 

114 

163 

211 

254 
293 
327 
353 
371 

384 
384 
377 
360 
330 

293 
243 


70.14 
-1-4.030 


p  Botftis. 

Mag.  3.8 


Right 
A.soen8i(m. 


h 
14 


m 
28 


340 
354 
853 
345 
326 


300 
269 
234 
195 
156 


119 
80 
45 


s 
12.743 
13.083 
13.437 
13.790 
14.135 

14.461 
14.761 
15.030 
15.264 
15.459 

15.615 
15.734 
15.814 
15.859   ^Q 
15.869  — 

22 
15.847 
15.795 
15.714 
15.609 
15.481 

15.335 
15.173 
15.004 
14.830 
14.659 

14.498 
14.354 
14.236 
14.152 
14.108 

14.110 
14.164 
14.271 
14.433 
14.645 

14.903 
15.199 
15.524 


52 

81 

105 

128 

146 


162 
169 
174 
171 
161 


144 

118 

81 

44 

2 

54 
107 
162 
212 
258 

296 
825 


Declina- 
tion. 


+30  43 


64.69 
62.26 
60.22 
58.63 
57.55 


243 
204 
159 
108 
56 


56.99  3 
56.96  — 
57.46  ^ 
58.41  ^' 
59.78  "^ 

171 


61.49 
63.44 
65.57 


195 
213 


67.78^^ 

221 
211 


69.99 

72.10 
74.08 
75.86 
77.37 
78.60 


198 
178 
151 
123 
90 


79.50 

80.05 

80.23  — 

80.05   ^* 

79.49   ^ 
92 


y  BoOtls. 
Mag.  3.0 


Right 
AMsnskin. 


h      m 
14    28 


41.839 
42.199 
42.572 
42.949 
43.317 

43.665 
43.988 
44.274 
44.522 
44.728 


860 
873 
377 
368 
848 

323 
286 
248 
206 
162 


78.57 

77.28 
75.63 
73.66 
71.39 


129 
165 
197 
227 
256 


]  68.83 

:  66.05  ^^* 

294 
306 
308 
300 


63.11 
60.05 
56.97 

53.97 
51.11 
48.50 


286 
261 


12.622 
1.163 


82.61 
+0.595 


0.00 
-0.3 


+0.22 

-o.e 


1+0.05 


+0.03 
-0.6 


44.890  ^^^ 
45.009   ^ 
45.086 
45.121  — 
45.118     ^ 

40 

45.078 

75 

105 

131 

157 

174 


45;003 
44.898 
44.767 
44.610 

44.436 
44.246 
44.046 
43.844 
43.646 

43.458 
43.291 
43.151 
43.048 
42.988 

42.978 
43.024 
43.126 
43.287 
43.503 

43.769 
44.078 
44.420 


190 
200 
203 
198 
188 


167 

140 

103 

60 

10 


46 
103 
161 
216 
386 


909 
343 


Declina- 
tion. 


+38  39 


// 


70.88 
68.42 
66.41 
64.91 
63.98 

63.62 
63.84 
64.61 
65.88 
67.58 


246 

201 

150 

93 

36 

22 

77 

127 

170 

204 


69.62 
71.91  ^ 
74.35  ^'' 
76.87  ^^ 
79.35  ^^* 

237 


81.72 
83.88 
85.81 
87.42 
88.69 


89.58 
90.08 
90.15 
89.81 
89.05 

87.87 
86.29 
84.34 
82.05  ^ 

262 


215 
193 
161 
127 
89 

50 
7 

34 

76 

118 

158 
195 


79.43 

76.55 
73.44 
70.20 
66.88 
63.58 

60.38 
57.41 
54.74 


288 


?11 


324 
332 
330 
320 


29; 
26; 


41.783 
1.281 


90.73 
+0.800 


+0.05 
-0.3 


+0.04 
-0.6 


APPARENT  PLACES  OF  STARS,  1916, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tflhtngtinii 
nn  TfaM. 


Jan.  0.8 
10.8 
20.8 
30.7 

Feb.    9.7 

19.7 
29.7 
Mar.  10.6 
20.6 
30.6 

Apr.  9.6 
19.5 
29.5 

May  9.5 
19.4 

29.4 

June    8.4 

18.4 

28.3 

July     8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 

Nov.    5.0 

15.0 

24.9 

Dec.    4.9 

14.9 
24.8 
34.8 


tf  Centanrl. 

Mag.  2.6 


Right 
AioeiiskMi. 


Declizia- 
tion. 


h      m 
14    30 


Mean  Place 

Sec  a,  Tan  ^ 


Df  a,  D«a 


I 
9.919 
10.338 
10.766 
11.191 
11.602 

11.990 
12.350 
12.677 
12.968 
13.221 

13.435 
13.611 
13.749 
13.847 
13.907 

13.929 
13.913 
13.862 
13.776 
13.659 

13.516 
13.350 
13.169 
12.981 
12.796 

12.623 
12.472 
12.357 
12.284 
12.264 

12.304 
12.407 
12.575 
12.807 
13.096 

13.435 
13.812 
14.219 


419 
428 
425 
411 
388 


3«0 
327 
291 
253 
214 


176 

138 

98 

60 

22 

16 

51 

86 

117 

143 

166 
181 
188 
185 
173 

151 

115 

73 

21) 

40 

103 
168 
232 
289 
339 

377 
407 


-41  47 


1/ 


18.58 
19.43 
20.61 
22.08 
23.80 


85 
118 
147 
172 
190 


25.70 

i  27.73  ^ 

i  29.85  ^" 

.  32.00  ^" 

34.15  ^" 

200 


36.24 
38.26 
40.19 
41.98 
43.60 


45.04 
46.27 
47.27 
48.00 
48.47 

48.64 
48.50 
48.08 
47.36 
46.38 

I  45.15 

'  43.74 

42.19 

40.57 

38.95 

37.41 
36.02 
34.86 
34.00 
33.46 

33.30 
33.52 
34.12 


202 
193 
179 
162 
144 

123 

100 

73 

47 

17 

14 
42 
72 
98 
123 

141 
155 
162 
162 
154 

139 

116 

86 

54 

16 

22 
60 


(TBotftU. 

Mag.  4.5 


Right 
Asoenslon. 


10.026 
1.341 


21.99 
-0.894 


+0.08 
-0.3 


-0.05 
-0.6 


h      m 
14    31 


s 

1.526 
1.865 
2.217 
2.569 
2.912 

3.238 
3.540 
3.810 
4.046 
4.243 


339 
352 
352 
343 
326 


Declina- 
tion. 


+30    6 


ft 


302 
270 
236 
197 
160 


4.526   ^^ 

4.610   ^^ 

4.658    ^^ 

4.673  — 
19 


4.654 
4.fi07 
4.531 
4.430 


47 

76 

101 


.  124 


144 


4.306 

4.162 

4.(K)5  "^ 
168 


16.61 
14.17 
12.11 
10.50 
9.39 

8.79 

8.73 

9.18 

10.10 

11.43 

13.12 
15.04 
17.15 
19.33 
21.53 

23.66 
25.63 
27.42 
28.94 
30.18 


244 
206 
161 
111 
60 


6 

45 

92 

133 

169 

192 
211 
218 
220 
213 

197 
179 
152 
124 
93 


ofl  Centami. 

Mag.  0.3 


Right 
Asoenslon. 


3.837 
3.664 
3.494 

3.332 
3.188 
3.069 
2.983 
2.938 

2.937 
2.989 
3.095 
3.253 
3.462 

3.719 
4.012 
4.336 


173 
170 
162 


144 

119 

86 

45 

1 


52 
106 
158 
209 
257 


293 
324 


31.11  ^^ 
:  31.68  22 
131.90  — 

31.75   ** 

31.24  " 
89 

30.35 


29.10 
27.49 
25.57 
23.33 

20.82 
18.08 
15.17 
12.13 
9.08 

6.07 
3.22 
0.61 


125 
161 
192 
224 
251 


274 
291 
304 
305 
301 


285 

261 


1.423 
1.156 


34.32 
+0.580 


h 
14 

s 
53.10 
53.68 
54.27 
54.86 
55.43 

55.97 
56.47 
56.92 
57.32 
57.66 

57.93 
58.15 
58.31 
58.41 
58.44 

58.42 
58.34 
58.20 
58.01 
57.76 

57.48 
57.18 
56.85 
56.52 
56.19 

55.89 
55.64 
55.44 
55.30 


m 
33 


58 
59 
59 
57 
51 

50 
45 
40 
34 
27 

22 

10 

10 

3 

2 

8 
14 
19 
25 
28 

30 
33 
33 
33 
30 

25 
20 
14 


6 

55.24  - 
3 

55.27 

55.39 

55.62 

55.93 

56.32 


56.78 
57.30 
57.86 


12 
23 
31 
39 
46 

52 
56 


Declina- 
tion. 


-60  29 


8.11 

8.39 

9.14 

10.34 

11.95 

13.92 
,  16.17 
j  18.66 
:2l!31 


28 

75 

120 

161 

197 

225 
249 
265 


:  24.07  *'* 

I  282 


26.89 
29.71 
32.48 
35.12 
37.61 

39.89 
41.90 
43.(52 
45.00 
45.98 


282 
277 
264 
249 
228 


172 

138 

98 

58 


46.56    j^ 

46.72  — 

46.43   ^ 

45.70   ^^ 

44.56  ''' 
152 

43.04 

185 

212 
231 
240 
241 


.41.19 
:  39.07 

'  36.76 
34.36 

31.95 
29.64 
27.55  ^ 


231 


25.73 
24.28 

23.27 
22.73 
22.67 


182 
145 
101 


54 
6 


88  Botftls. 

Mag.  5.4 


Right 
Afioension. 


52.996 
2.030 


21.74 
-1.767 


h      m 
14    35 


s 

42.657 
43.032 
43.425 
43.825 
44.219 

44.596 
44.944 
45.257 
45.528 
45.754 


375 
303 
400 
394 
377 


348 
313 
271 
226 
178 


46.062  ^j 

46.143  33 

46.178  — 

46.169     ® 
51 


90 
125 
156 
181 
205 


221 


+0.05 

-0.3 


+0.03 
-0.6 


+0.09 
-0.3 


-0.09 


46.118 
46.028 
45.903 
45.747 
45.566 

45.361 
45.140 
44.907  ^^ 
44.671  ^ 
44.440  ^^ 

219 

44.221 
44.021 
43.851 
43.719 
43.634 

43.602 
43.629 
43.719 
43.871 
44.083 

44.352 
44.669 
45.024 


200 

170 

132 

85 

32 


90 
152 
212 
269 


317 
355 


Declina- 
tion. 


+44  45 


// 


251 

202 

148 

88 

28 


38.20 
35.69 
33.67 
32.19 
31.31 

31.03  ~ 

31.37   ^ 

32.28  " 

33.72  ^** 

35.60  ^^ 
223 


37.83 
40.34 
43.00 
45.71 
48.39 

50.93 
53.28 
55.34 
57.06 
58.41 

59.36 
59.86 
59.91 
59.51 
58.65 

57.36 
55.64 
53.52 
51.02 
[48.22 

45.13 
41.83 
38.40 
34.90 
31.45 

28.12 
25.04 
22.29 


251 
266 
271 
268 
254 


235 
206 
172 
135 
9.'> 


50 
5 

40 

86 
129 

172 
212 
250 
280 
309 

330 
343 
350 
345 
333 

308 
275 


42.735 
1.408 


59.17 
+0.992 


+0.04 


+0.05 


432  APPARENT  PLACES  OF  STABS,  1916. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


APPARENT  PLACES  OF  STARS,  1916.  433 

FOR  THE  UPPER  TRANSIT  AT 


434  APPARENT  PLACES  OF  STARS,  1916. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahlnf^n 
Mean  Time. 


Jan.  0.8 
10.8 
20.8 
30.8 

Feb.    9.7 

19.7 
29.7 
Mar.  10.7 
20.6 
30.6 

Apr.  9.6 
19.5 
29.5 

May  9.6 
19.5 

29.4 

June    8.4 

18.4 

28.4 

July    8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.2 
16.1 
26.1 

Oct.  6.1 
16.1 

26.0 

Nov.    5.0 

15.0 

24.9 

Dec.    4.9 

14.9 
24.9 
34.8 


Mag.  5.6 


Right 
Aaoension. 


h 
14 


m 
52 


8 

12.473 
12.799 
13.134 
13.470 
13.799 

14.114 
14.409 
14.679 
14.923 
15.138 

15.325 
15.483 
15.612 
15.712 
15.784 

15.827 
15.841 
15.828 
15.788 
15.722 

15.632 
15.523 
15.398 
15.264 
15.127 

14.993 
14.871 
14.773 
14.703 


330 
330 
336 
320 
315 


395 
370 
344 
315 
187 


158 

139 

100 

72 

43 

2* 
13 
40 
M 

90 

109 
125 
184 
137 
134 

123 
96 
70 


34 

14.669  — 
11 


14.680 
14.739 
14.848 
15.008 
15.216 

15.465 
15.749 
16.061 


59 
109 
160 
308 
349 

384 
312 


Dedina- 
tion. 


-11    4 


/# 


22.57 
24.21 
25.90 
27.56 
29.12 

30.54 
31.80 
32.87 
33.72 
34.35 

34.79 
35.04 


184 
109 
186 
156 
143 


138 

107 

65 

63 

44 

25 

8 


35.12  — 
35.06     * 


34.89 

34.62 
34.29 
33.90 
33.46 
33.00 

32.51 
32.01 
31.51 
31.02 
30.54 

30.11 
29.76 
29.49 
29.35 
29.37 

29.57 
29.98 
30.62 
31.48 
32.57 

33.87 
35.32 
36.91 


17 
37 

83 
39 
44 
46 
49 

50 
50 
49 
48 
43 

35 
27 
14 

3 
20 

41 

64 

86 

100 

130 

145 
159 


Pia£2i821. 

Mag.  5.8 


Right 
Aioension. 


h 
14 


m 
52 


8 

15.305 
15.617 
15.942 
16.271 
16.595 

16.904 
17.194 
17.459 
17.697 
17.904 

18.080 
18.225 
18.338 
18.420 
18.473 

18.495 
18.490 
18.456 
18.396 
18.312 

18.206 
18.082 
17.944 
17.797 
17.648 

17.603 
17.370 
17.259 
17.175 
17.127 

17.121 
17.162 
17.253 
17.395 
17.583 

17.816 
18.085 
18.382 


313 
335 
339 
334 
309 

390 
366 
338 
307 
176 

145 

118 

83 

53 

33 


5 

34 

00 

84 

106 

134 
138 
147 
149 
145 

133 

111 

84 

48 

6 

41 

91 

142 

188 

233 

369 
397 


Bediiia- 
tknik 


+14  46 


// 


53.25 
50.93 
48.86 
47.08 
45.64 

44.62 
44.02 
43.84 
44.06 
44.67 

45.58 
46.78 
48.16 
49.68 
61.28 

52.88 
54.44 
55.90 
57.23 
58.37 

59.33 
60.06 
60.56 
60.80 
60.79 

60.50 
69.93 
69.08 
57.96 
56.55 

54.87 
52.95 
50.79 
48.47 
46.03 

43.62 
41.03 
38.64 


333 
307 
178 
144 
103 

60 
18 

33 
61 
^1 

120 
138 
153 
160 
100 

156 
146 
133 
114 
96 

73 
50 
34 

1 
30 

57 

85 

112 

141 

168 

192 
216 
383 
344 
351 

349 
339 


ft  Lupi. 
Mag.  2.8 


Right 
AaoeiMJOD. 


h 
14 


m 
53 


8 

1.030 
1.446 
1.876 
2.308 
2.732 

3.138 
3.520 
3.872 
4.191 
4.476 

4.723 
4.931 
5.101 
5.231 
6.323 


410 
430 
483 
434 
406 

383 
352 
310 
385 
347 


306 

170 

130 

92 

50 


5.373  ,^ 
5.383  — 
5.353  ^ 
5.285  ^ 
6.182  *~ 

135 


Dedlna- 
tion. 


-42  47 


ft 


5.047 
4.884 
4.702 
4.507 
4.309 


163 
182 
195 
196 
190 


3.948  ^^^ 

3.707 

3.660  — 
9 


3.669 
3.743 
3.885 
4.091 
4.359 

4.680 
5.047 
5.446 


74 

142 
206 
368 
321 

367 
399 


44.52 
45.09 
45.98 
47.17 
48.62 

60.28 
62.09 
54.01 
55.99 
58.01 

60.01 
61.97 
63.86 
65.65 
67.31 

68.83 
70.17 
71.29 
72.19 
72.82 

73.17 

73,24  — 

7a.01   ^ 

72.49  ** 

71.68  " 
108 

70.60 

69.32 

67.86 

66.29 

64.68 

63.10 
61.62 
60.32 
59.28 
58.54 

68.12 
58.08 
58.40 


67 

80 

119 

145 

166 

181 
193 
196 
308 
300 

190 
189 
170 
166 
153 


134 

113 

90 

63 

85 


138 
146 
157 
161 
158 


148 
130 
104 

74 
43 

4 

33 


Var.  4.8-6.2 


Right 
Asoenston. 


h   m 
U  56 


8 

28.924 
29.243 
29.574 
29.907 
30.233 

30.546 
30.840 
31.110 
31.354 
31.571 

31.760 
31.919 
32.061 
32.153 
32.226 


310 
331 
333 
336 
313 


394 
370 
344 
317 
180 


150 

133 

103 

73 

45 

32.271 

32.288  — 
32.276   " 

37 
65 
90 


32.239 
32.174 

32.084 
31.977 
31.853 
31.718 
31.680 

31.446 
31.322 
31.220 
31.146 


107 
134 
135 
138 
134 

134 

103 

74 


31.108  — 

5 


31.113 
31.168 
31.269 
31.422 
31.623 


31.866 
32.145 
32.449 


55 
101 
153 
301 
343 

380 
304 


DecUna- 
tion. 


-  8  11 


ff 


17.31 
19.04 
20.78 
22.43 
23.98 

25.36 
26.54 
27.49 
28.21 
28.69 

28.96 
29.03 
28.94 
28.09 
28.34 

27.89 
27.41 
26.87 
26.31 
25,75 

25.20 
24.66 
24.15 
23.67 
23.26 

22.92 
22.66  j^ 
22.52- 
22.53    ^ 


173 
174 
165 
156 
138 


118 
05 
72 

48 
27 

7 

0 
35 
35 
45 

48 
54 
56 
56 
55 

54 
51 
48 
41 
34 

2» 


22.70 

23.07 
23.64 
24.45 
25.48 
26.72 

28.14 
29.72 
31.38 


17 
37 

57 

»1 

103 

124 

143 

158 
I«6 


Mean  Place 
Sec  d.  Tan  d 


12.430 
1.019 


16.88 
-0.196 


15.264 
1.034 


66.49 
+0.264 


1.266 
1.363 


47.39 
-0.926 


28.892 
1.010 


10.73 
-0.144 


+0.07 
-0.3 


-0.01 
-0.7 


+0.06 
-0.8 


+0.01 
-0.7 


+0.08 
-0.3 


-0.04 
-0.7 


+0.06 
-0.8 


-0.01 
-0.7 


APPARENT  PLACES  OF  STARS,  1916, 


435 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wuhloftan 
MoaaTtme. 


Jan.  0.8 
10.8 
20.8 
30.8 

Feb.    9.7 

19.7 
29.7 
Mmr.  10.7 
20.6 
30.6 

Apr.  9.6 
19.5 
29.5 

May  9.5 
19.5 

29.4 

June   8.4 

18.4 

28.4 

July    8.3 

18.3 
28.3 

Aiig.  7.2 
17.2 
27.2 

Sept.  6.2 
16.1 
26.1 

Oct.  6.1 
16.1 

26.0 

Nw.  5.0 

15.0 

24.9 

^c.    4.9 

14.9 
24.9 
34.8 


Men  Place 
Sec  a,  Tan 


d 


Mag.  3.6 


Right 
Aflosusion. 


h      m 
14    58 


8 

46.702 
47.047 
47.414 
47.791 
48.167 

48.532 
48.875 
49.189 
49.470 
49.710 

49.909 
50.064 
50.176 
50.245 


846 
367 
377 
376 
365 


343 
314 
281 
240 
199 

156 

112 

69 


50.271  — 
14 


50.257 
50.205 
50.116 
49.994 
49.841 


49.665 
49.467 
49.252 
49.030 
48.806 

48.589 
48.387 
48.209 
48.064 
47.961 

47.908 
47.910 
47.971 
48.091 
48.271 

48.508 
48.790 
49.114 


52 

89 

122 

153 

176 

198 
215 
222 
224 
217 

202 
178 
145 
103 
53 

2 

61 

120 

180 

237 

282 
324 


DecUna- 
tkm. 


+40  42 
/* 

67.28 
54.62 


52.39 
60.67 
49.51 

48.95 
49.00 
49.62 
50.78 
52.42 

54.45 
56.79 
59.34 
61.99 
64.65 

67.23 
69.66 
71.85 
73.76 
75.33 


266 
223 
172 
116 
56 


5 

62 

116 

164 

203 

234 
255 
265 
266 
258 

243 
219 
191 
167 
119 


76.52    ^ 

77.30  3^ 
77.65  — 
77.57  ® 
77.05   ** 

94 

76.11 


74.72 
72.93 
70.76 
68.23 

65.41 
62.32 
59.06 
55.69 
52.29 

48.96 
45.83 
42.96 


139 
179 
217 
253 
282 


309 
326 
337 
340 
333 


313 
287 


46.922 
1.319 


76.74 
+0.861 


+0.05 
-0.8 


+0.04 
-0.7 


^Sooipll. 
Mag.  3.4 


Right 
Afloension. 


h      m 
14    59 


a 

8.952 

9.300 

9.659 

10.021 

10.376 

10.716 
11.038 
11.334 
11.603 
11.844 

12.055 
12.236 
12.386 
12.503 
12.590 


348 
359 
362 
364 
341 

322 
296 
269 
241 
211 


181 

149 

118 

87 

55 

12.645  ^ 
12.668  — 
12.659     ® 

38 
69 
95 


12.621 
12.552 

12.457 
12.338 
12.202 
12.064 
11.902 

11.753 
11.617 
11.505 
11.424 


119 
136 
148 
152 
149 

136 

112 

81 


40 

11.384  - 

6 


11.390 
11.449 
11.562 
11.730 
11.950 

12.215 
12.519 
12.850 


59 
113 
168 
220 
265 

304 
331 


Decllnar 
lion. 


-24  57 


/* 


10.78 
11.93 
13.25 
14.68 
16.18 

17.71 
19.21 
20.65 
22.00 
23.25 


116 
132 
143 
150 
153 


150 
144 

135 
125 
112 


24.37 
25.37 
26.25 
27.00 
27.64 

28.16 

28.56 

28.82 

28.97 

28.99  — 
12 

28.87 

28.60 

28.21 

27.70 

27.08 


100 
88 
75 
64 
52 

40 
26 
15 


26.34 
25.56 
24.75 
23.95 
23.23 

22.62 
22.16 
21.93 
21.91  — 
22.16   ^ 

50 

22.66 
23.43 
24.43 


27 
39 
51 
62 
74 

78 
81 
80 
72 
61 

46 
23 


77 
100 


9.007 

1.103 


8.92 
0.465 


+0.07 
-0.3 


■0.02 
-0.7 


if)  Botftis. 
Mag.  4.7 


Right 
Awension. 


h     m 
15     0 


8 

50.683 
51.000 
51.334 
51.675 
52.014 

52.342 
52.649 
52.933 
53.187 
53.408 

53.595 
53.747 
53.864 
53.946 
53.994 

54.008 
53.989 
53.940 
53.862 
53.756 

53.628 
53.479 
53.314 
53.141 
52.964 

52.792 
52.632 
52.492 
52.381 
52.307 

52.278 
52.297 
52.368 
52.493 
52.669 

52.894 
53.160 
53.459 


317 
334 
341 
339 
328 


307 
284 
254 
221 
187 

152 

117 

82 

48 

14 

19 

49 

78 

106 

128 

149 
165 
173 
177 
172 

160 

140 

111 

74 

29 

19 

71 

125 

176 

225 

266 
299 


Doclizuk 
tion. 


+27  15 


// 


71.99 
69.45 
67.24 
65.44 
64.10 


264 
221 
180 
134 
83 


63.27  3^ 
62.96  — 
63.16  ^ 
63.85  '^ 


64.98 

66.48 
68.27 
70,28 
72.43 
74.62 

76.78 
78.84 
80.75 
82.43 
83.88 


113 
150 


179 
201 
215 
219 
216 


206 
191 
168 
145 
114 


85.02  ^2 
85.84  ^^ 
86.33  j^ 
86.47  — 
86.24   ^ 

59 


85.65 
84.71 
83.41 
81.76 
79.80 

77.53 
75.00 
72.27 
69.38 
66.42 

63.45 
60.58 
57.90 


94 

130 
165 
196 
227 


253 
273 
289 
296 
297 


287 
268 


50.764 
1.125 


88.36 
+0.516 


+0.05 
\-0.^ 


+0.02 

-on 


CBoOtU. 
Mag.  5.0 


Right 
Aflcaiuion. 


h 
15 

8 

36.609 
36.9123 
37.253 
37.592 
37.928 

38.251 
38.558 
38.841 
39.094 
39.316 

39.506 
39.660 
39.782 
39.868 
39.921 

39.942 
39.931 
39.888 
39.817 
39.721 

39.598 
39.456 
39.298 
39.129 
38.957 

38.788 
38.631 
38.494 
38.386 
38.314 

38.285 
38.303 
38.374 
38.499 
38.674 

38.896 
39.159 
39.455 


m 
3 


314 
330 
339 
336 
323 


307 
283 
253 
222 
190 


154 

122 

86 

53 

21 

11 
43 
71 
96 
123 

142 
158 
169 
172 
169 

157 

137 

108 

72 

29 

18 

71 

125 

175 

222 

263 
296 


Deolfna- 
tlon. 


+25   11 


// 


28.43 
25.91 
23.69 
21.87 
20.50 

19.61 
19.23 
19.35 
19.95 
20.97 

22.38 
24.07 
25.97 
28.04 
30.15 

32.24 
34.24 
36.10 
37.76 
39.18 

40.31 
41.16 

41.66  ^^ 
41.85  — 

41.67  ^* 
50 

41.17 


252 
222 
182 
137 
89 


38 

12 

60 

102 

141 

169 
190 
207 
211 
209 

200 
186 
166 
142 
113 

85 
50 


40.30 
39.09 
37.54 
35.68 

33.52 
31.10 
28.45 
25.65 
22.76 

19.87 
17.04 
14.39 


87 
121 
155 
186 
216 


242 
265 
280 
289 
289 


283 
265 


36.691 

1.105 


44.23 
+0.470 


+0.05 


+0.02 


436 


APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washiiu^n 
Mean  Time. 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.7 

19.7 
29.7 
Mar.  10.7 
20.6 
30.6 

Apr.  9.6 
19.6 
29.5 

May  9.5 
19.5 

29.4 

June    8.4 

18.4 

28.4 

July    8.3 

18.3 

28.3 

Aug.    7.3 

17.2 

07  O 

Sept.  6.2 
16.1 
26.1 

Oct.  6.1 
16.1 

26*0 

Nov.    5.0 

15.0 

25.0 

Dec.    4.9 

14.9 
24.9 
34.8 


Mean  Place 
8dc  d,  Tan  d 


C  Lupi. 
Mag.  3.5 


Right 
Asoenskm. 


h     m 
15      6 


s 

14.027 
14.497 
14.989 
15.486 
15.978 

16.455 
16.907 
17.329 
17.715 
18.062 

18.366 
18.626 
18.841 
19.008 
19.125 

19.193 
19.211 
19.180 
19.100 
18.974 

18.809 
18.608 
18.381 
18.138 
17.888 

17.645 
17.423 
17.234 
17.093 
17.009 

16.993 
17.053 
17.190 
17.404 
17.691 

18.044 
18.450 
18.899 


470 

492 
497 
492 
477 


452 
422 
386 
347 
3(M 


260 
215 
167 
117 
68 


18 

31 

80 

126 

165 

201 
227 
243 
250 
243 

222 

189 

141 

84 

16 

60 
137 
214 
287 
353 

406 
449 


Dod  illa- 
tion. 


-51  46 


tr 


44.51 
44.59 
45.06 
45.91 
47.10 

48.58 
50.32 
52.24 
54.34 
56.53 

58.80 
61.08 
63.35 
65.56 
67.67 

69.66 
71.47 
73.05 
74.39 
75.43 

76.15 
76.53 
76.56 
76.21 
75.49 

74.44 
73.08 
71.45 
69.63 
67.68 

65.69 
63.74 
61.92 
60.33 
59.01 

58.03 
57.43 
57.23 


8 

47 

85 

119 

148 

174 
192 
210 
219 
227 

228 
227 
221 
211 
199 

181 
158 
134 
104 
72 


38 
3 

35 

72 

105 

136 
163 
182 
195 
199 

195 
182 
159 
132 
98 

60 
20 


a,  Dm  a    l-hO. 


14.526 
1.616 


48.79 
-1.270 


oi 


-0.06 
-0.7 


tLibne. 

Mag.  4.7 


Right 
Ascension. 


h     m 
15     7 


s 

25.722 
26.052 
26.397 
26.745 
27.089 

27.420 
27.733 
28.025 
28.291 
28.529 

28.739 
28.921 
29.073 
29.194 
29.286 

29.347 
29.377 
29.377 
29.345 
29.285 

29.200 
29.089 
28.961 
28.820 
28.673 

28.528 
28.393 
28.280 
28.195 
28.147 

28.145 
28.193 
28.293 
28.446 
28.650 

28.899 
29.185 
29.501 


330 

345 
348 
344 
331 

313 
292 
266 
238 
210 


182 

152 

121 

92 

61 

30 
0 
32 
60 
85 

HI 
128 
141 
147 
145 

135 

113 

85 

48 

2 

48 
100 
153 
204 
249 

286 
316 


Declina- 
tion. 


-19  28 


// 


32.34 
33.62 
35.02 
36.48 
37.95 


128 
140 
146 
147 
143 


39.38 
40.73 
41.98 
43.08 
44.04 

44.86 
45.52 
46.05 
46.46 
46.75 

46.93 
47.02 


135 

125 

110 

96 

82 

66 
53 
41 
29 
18 

9 

47.03  — 

46.94     * 
16 

26 


46.78 

46.52 
46.19 
45.78 
45.30 
44.76 

44.18 
43.59 
43.01 
42.49 
42.05 


33 

41 
48 
54 
58 

59 
58 
52 
44 
29 


41.76  ,, 
41 .62  — 
41.69     ^ 


41.99 
42.51 

43.28 
44:26 
45.44 


30 
52 
77 

98 
118 


25.778 
1.061 


28.82 
-0.354 


+0.07 
-0.3 


-0.02 
-0.7 


8  SexpentU. 
Mag.  5.4 


Right 
Ascension. 


h     m 
15    11 


s 

0.693 
0.997 
1.314 
1.637 
1.958 

2.267 
2.561 
2.834 
3.082 
3.303 

3.497 
3.661 
3.798 
3.904 
3.981 


304 
317 
323 
321 
309 

294 
273 
248 
221 
194 


164 

137 

106 

77 

49 


4.030  j^ 
4.049  — 
4.040     ® 


4.003 
3.939 

3.850 
3.740 
3.613 
3.474 
3.329 

3.186 
3.051 
2.935 
2.844 
2.787 

2.771 
2.801 
2.879 
3.008 
3.186 

3.404 
3.662 
3.948 


37 

64 
89 

110 
127 
139 
145 
143 

135 

116 

91 

57 

16 

30 

78 

129 

178 

218 

258 
286 


Dedinar 
tion. 


+  5  14 


ft 


51.46 
49.39 
47.44 
45.68 
44.18 


207 
195 
176 
150 
119 


42.99  ^ 
42.14  ^^ 
41.62  ^^ 
41.45  — 
41.62   *^ 

45 


42.07 
42.77 
43.68 
44.73 
45.89 

47.09 
48.30 
49.45 
50.55 
51.55 

52.43 
53.16 
53.74 
54.15 
54.37 

54.40 
54.22 
53.83 
53.20 
52.34 

51.23 
49.89 
48.32 
46.55 
44.62 

42.57 
40.46 
38.36 


70 

91 

105 

116 

120 

121 
115 
110 
100 
88 

73 
58 
41 
22 
3 

18 
39 
63 
86 
111 

134 
157 
177 
193 
205 

211 
210 


0.727 
1.004 


61.88 
+0.092 


+0.06 


0.00 


y  Txlang.  Aust. 
Mag.  3.1 


Right 
Ascension. 


h     m 
15    11 


s 

1.38 
2.10 
2.86 
3.64 
4.41 

5.17 
5.89 
6.57 
7.20 
7.76 

8.25 
8.65 
8.99 
9.24 
9.40 

9.48 
9.46 
9.36 
9.17 
8.91 

8.58 
8.19 
7.76 
7.31 
6.84 

6.39 
5.98 
5.62 
5.34 
5.15 

5.08 
5.13 
5.30 
5.60 
6.01 

6.54 
7.15 
7.83 


72 

76 
78 
77 
76 

72 
68 
63 
66 
49 

40 
34 
25 
16 

8 

2 
10 
19 
36 
33 

39 
43 
45 
47 
45 

41 
36 
28 
19 

7 

5 
17 
30 
41 
53 

61 
68 


Declina- 
tion. 


-68  22 


// 


58 


6.94 
6.36 


6.27  — 
6.67  ^ 
7.54  '' 

131 


8.85 
10.55 
12.58 
14.90 
17.46 

20.18 
23.02 
25.93 
28.84 
31.69 

34.42 
36.97 
39.28 
41.30 
42.96 

45.05 
45.42 
45.30 
44.69 

43.61 
42.09 
40.19 
37.96 
35.49 

32.87 
30.22 
27.65  ^' 


170 
203 
232 
256 
272 


284 
291 
291 
285 
273 


255 
231 
202 
166 
126 


83 
37 

12 

61 

108 

152 
190 
223 
247 
262 

265 


25.23 

23.09 

21.31 
19.93 
19.02 


242 
214 

m 


138 
91 


2.806 

2.714 


13.66 
-2.622 


-M).ll 
VrQ.3 


-0.11 
-0.7 


APPARENT  PLACES  OF  STARS,  1916o 


437 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wash: 


Initflw 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.7 

19.7 
29.7 
Mar.  10.7 
20.6 
30.6 

Apr.  9.6 
19.6 
29.5 

May     9.5 

19.5 

29.4 

June    8.4 

18.4 

28.4 

July    8.3 

18.3 
28.3 
Aug.  7.3 
17.2 
27.2 

Sept.   6.2 

16.1 

26.1 

Oct.     6.1 

16.1 

26.0 

Nov.    5.0 

15.0 

25.0 

Dec.    4.9 

14.9 
24.9 
34.8 


dBotftls. 

Mag.  3.5 


Right 
Aacgnsfon. 


Mean  Place 
8eca,Tand 


h      m 
15    12 


Df  a,  Dwa 


5 

6.764 
7.084 
7.425 
7.778 
8.129 

8.473 
8.800 
9.102 
9.375 
9.615 

9.819 

9.985 
10.113 
10.204 
10.256 

10.271 
10.250 
10.195 
10.108 
9.990 

9.847 
9.680 
9.497 
9.302 
9.103 

8.906 
8.720 
8.556 
8.419 
8.321 

8.268  3 
8.265  — 
8.318  " 
8.426  ^^ 
8.590  *" 

215 

8.805 

9.065^ 

9.363^ 


320 
341 
353 
351 
344 


327 
302 
273 
240 
204 


166 

128 

91 

52 

15 

21 

55 

87 

118 

143 

167 
183 
105 
190 
197 

186 

164 

137 

98 

53 


Declina- 
tion. 


+33  37 

// 

21.60 


18.93 
16.63 
14.77 
13.43 


267 
230 
186 
134 
80 


12.63   ^ 

12.40  — 

12.73   ^ 

13.58   ^ 

14.91  ^^ 
173 

16.64 


206 
227 
242 
248 
243 


18.70 
20.97 

23.39 
25.87 

28.30 
30.63 
32.77 
34.68 
36.29 

37.58 
38.51 
39.05   j^ 
39.20  — 
38.95   ^ 

66 

38.29 


233 
214 
191 
161 
120 


93 
54 


106 
144 
183 
217 
249 


37.23 

35.79 
33.96 
31.79 

29.30 
26.55 
23.57  ^ 
20.44 
17.25  ^^® 

317 


275 


313 


14.08 
11.04 

8.20 


304 
284 


6.987 
1.201 


39.12 
+0.605 


+0.05 
-0.3 


+0.03 
-0,7 


Mag.  2.7 


Rieht 
Ascension. 


h      m 
15    12 


s 
29.027 
29.340 
29.067 
29.999 
30.327 


313 
327 
332 
328 
318 


30.645 
30.945  ^ 
31.225  ^ 
31.481  ^ 
31.712  ^^ 

202 

31.914 

175 

148 

118 

90 

59 


32.089 
32.237 
32.355 
32.445 

32.504 
32.534 
32.53()  - 
32.508 
32.452 


30 


28 
56 
82 


32.370 
32.266 
32.143 
32.008 
31.865 

31.724 
31.592 
31.479 
31.393 
31.341 

31.331 
31.369 
31.456 
31.595 
31.781 

32.012 
32.280 
32.576 


104 
123 
135 
143 
141 


132 

113 

86 

52 

10 

38 

87 

139 

186 

231 

268 
296 


Declina- 
tion. 


-94 


// 


31.77 
33.39 
35.03 
36.62 
38.11 

39.45 
40.59 
41.52 
42.22 
42.70 

42.96 
43.03 
42.94 
42.70 
42. 3f) 

41.94 
41.47 
40.95 
40.42 
39.88 

39.35 
38.83 
38.33 
37.87 
37.45 

37.10 
36.83 
36.66 
36.61  — 
36.72    " 

29 

37.01 
37.50 
38.21 
39.13 
40.26 

41.57 
43.04 
44.60 


162 
164 
159 
149 
134 

114 
93 
70 
48 
26 

7 

9 
24 
34 
42 

47 
52 
53 
54 
53 

52 
60 
46 
42 
35 

27 
17 


49 

71 

92 

113 

131 

147 
156 


29.068 
1.013 


25.32 
-0.160 


+0.06 
-0.3 


-0.01 
-0.7 


y  XStnm  Minorls. 

Mag.  3.1 


Right 
Ascension. 


h      m 
15    20 


s 
48.93 
49.53 
50.22 
50.96 
51.73 

52.49 
53.23 
53.92 
54.54 
55.00 

55.49 
55.80 
55.98 
56.05 
56.00 

55.84 
55.56 
55.17 
54.71 
54.17 

53.56 
52.91 
52.22 
51.51 
50.80 

50.11 
49.45 
48.85 
48.32 
47.87 

47.52 
47.30 
47.20 
47.23 
47.41 

47.71 
48.14 
48.67 


60 
69 
74 
77 
76 

74 
69 
62 
52 
43 

31 
18 

7 

5 
16 

28 
39 
46 
54 
61 

65 
69 
71 
71 
69 

66 
60 
53 
45 
35 

22 
10 

3 

18 
30 

43 
53 


Declina- 
tion. 


+72     7 


tf 


35.68 
32.96 
30.77 
29.18 
28.26 

28.01 
28.46 
29.55 
31.24 
33.45 

:16.09 
39.04 
42.19 
45.43 


272 

219 

159 

92 

26 


45 

109 
160 
221 
264 


295 
315 
324 


48.65  '^'^ 
307 


51.72 
54.59 
57.15 
59.33 
61.08 


287 
256 
218 
175 


128 

62.36    ,g 

63.14   ^ 

63.40  — 

63.13   ^ 

62.33   ^ 
130 


61.03 
59.23 
56.97 
54.30 
51 .25 

47.90 
44.31 
40.57 
36.77 
33.00 

29.40 
26.04 
23.06 


180 
226 
267 
305 
335 


359 
374 
380 
377 
360 


336 
298 


51.174 
3.258 


58.30 
+3.101 


0.00 


+0.13 


/c  BoOtU  pr. 

Mag.  4.5 


Right 
Asoenslon. 


h      m 
15     21 


s 

18.682 
19.002 
19.348 
19.707 
20.069 

20.425 
20.766 
21.083 
21.372 
21.626 

21.843 
22.021 
22.160 
22.258 
22.314 

22.331 
22.309 
22.250 
22.156 
22.028 

21.872 
21.692 
21.492 
21.278 
21.059 

20.842 
20.636 
20.449 
20.291 
20.171 

20.097 
20.075 
20.109 
20.204 
20.355 

20.561 
20.816 
21.112 


320 
346 
359 
362 
356 


341 
317 
280 
254 
217 


178 

139 

98 

56 

17 

22 

59 

94 

128 

156 

180 
200 
214 
219 
217 

206 
187 
158 
120 
74 

s 

22 

34 

95 

151 

206 

255 
296 


Dedlna- 
tion. 


+37   39 


// 


58.19 
55.43 
53.06 
51.16 
49.80 


276 
237 
190 
136 
80 


49.00    ^ 
48.80- 
49.17  '^ 
50.11   ** 
51.54  ^« 

186 

53.40 

219 

244 

280 

265 

260 


55.59 
58.03 
60.63 
63.28 

65.88 
68.38 
70.69 
72.75 
74.50 


250 
231 
306 
175 
141 


7^-91  102 

77.55 
77.75  — 
77.52  ® 

66 

76.86 

75.78  ^«^ 
150 

188 

226 

259 


74.28 
72.40 
70.14 

67.55 
64.69 
61.59 
58.35 
55.04 

51.76 
48.60 
45.67 


286 
310 
324 
331 
328 

316 
293 


19.029 
1.263 


+0.05 


76.22 
+0.772 

+0.03 
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APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Timo. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 

19.7 
29.7 
Mar.  10.7 
20.7 
30.6 

Apr.  9.6 
19.6 
29.6 

May  9.5 
19.5 

29.5 

June    8.4 

18.4 

28.4 

July    8.4 

18.3 
28.3 
Aug.  7.3 
17.3 
27.2 

Sept.  6.2 
16.2 
26.1 

Oct.  6.1 
16.1 

26.1 

Nov.    5.0 

15.0 

25.0 

Dec.    5.0 

14.9 
24.9 
34.9 


Mean  Place 
Sec  ^,  Tan  ^ 


C  Cor.  Bor.  9eq. 
Mag.  5.1 


Right 
AsoenBion. 


h      m 
15     36 


s 

12.452 

12.760 
13.094 
13.445 
13.802 

14.156 
14.499 
14.821 
15.117 
15.382 

15.613 
15.808 
15.962 
16.078 
16.153 

16.186 
16.182 
16.139 
16.059 
15.944 

15.799 
15.626 
15.431 
16.221 
15.001 

14.781 
14.567 
14.372 
14.203 
14.070 

13.981 


308 

334 
351 
357 
354 


343 
322 
296 
266 
231 


195 

154 

110 

75 

33 

4 

43 

80 

115 

145 

173 
195 
210 
220 
220 

214 
195 
109 
133 
89 

38 


13.943- 


13.961 
14.036 
14.169 

14.358 
14.597 
14.879 


18 


133 
189 


239 
282 


Dedlna- 
tkm. 


+36  53 


// 


71.22 
68.41 
65.95 
63.95 
62.46 


281 
246 
200 
149 
91 


61.55  3^ 
61.21  — 
61.46  " 
62.28  ^ 
63.61  *^ 

177 

65.38 


67.51 
69.92 
72.49 
75.15 

77.80 
80.37 
82.76 
84.93 
86.79 

88.34 
89.50 
90.27 
90.63 
90.56 

90.06 
89.13 
87.79 
86.03 
83.92 

81.46 
78.68 
75.68 
72.50 
69.22 

65.95 
62.77 
59.79 


213 
241 
257 
266 
265 


257 
239 
217 
186 
155 


116 
77 
36 

7 
50 

93 
134 
176 
211 
246 

278 
300 
318 
328 
327 

318 
296 


12.892 
1.250 


88.51 
+0.751 


a,  Dt0  a    t-hO 


oc  Sexpentis. 
Mag.  2.8 


Right 
Aacenston. 


h 
15 


m 
40 


8 

7.577 
7.863 
8.169 
8.485 
8.808 

9.117 
9.418 
9.703 
9.968 
10.210 

10.426 
10.617 
10.780 
10.914 
11.018 


286 
306 
816 
318 
314 


301 
285 
265 
242 
216 


191 
163 
134 
104 
74 


11.092    ^^ 

11.136  jj 
11.147  — 
11.128  ^* 
11.080   ** 

78 

11.002 

102 
125 
141 
151 
154 


10.900 

10.775 
10.634 
10.483 

10.329 

10.179 

10.043 

9.931 

9.849 

9.806 


9.805  — 

9.855  ^ 

9.954  ^ 

10.102  "* 

194 

10.296 


150 

136 

112 

82 

43 


10.529 
10.796 


233 

267 


Declina- 
tion. 


+  6  40 


// 


70.43 
68.35 
66.38 
64.63 
63.12 

61.94 
61.11 
60.63   ^^ 
60.53  — 
60.77   ^ 

55 

61.32 


208 
197 
175 
151 
118 


83 

48 


62.15 
63.19 
64.40 
65.72 

67.08 
68.46 
69.79 
71.05 
72.19 

73.20 
74.06 
74.73 
75.23 
75.52 

75.61 
75.47 
75.11 
74.50 
73.66 

72.56 
71.23 
69.66 
67.89 
65.96 

63.91 
61.78 
59.67 


83 
104 
121 
132 
136 


138 
133 
126 
114 
101 


86 
67 
50 
29 
9 

14 
36 
61 
84 
110 

133 
157 

m 

193 
205 

213 
211 


7.749 
1.007 


80.94 
+0.117 


P  Sexpentis. 
Mag.  3.7 


Right 
Aaoenaion. 


h 
15 


m 
42 


s 

18.418 
18.701 
19.006 
19.323 
19.644 

19.960 
20.265 
20.555 
20.823 
21.068 

21.286 
21.477 
21.638 
21.769 
21.869 

21.936 
21.971 
21.975 
21.947 
21.887 

21.800 
21.686 
21.551 
21.399 
21.235 

21.070 
20.909 
20.762 
20.638 
20.543 


283 
305 
317 
321 
316 


305 
290 
268 
245 
218 


191 
161 
131 
100 
67 


35 
4 

28 
60 
87 

114 
135 
152 
164 
165 

161 

147 

124 

•5 

55 


20.488   ^^ 

20.478  -- 

20.617   ^ 

20.606  ^ 

20.745  ^^ 
186 

20.931 

21.161  ^ 

21.424*^ 


Declina- 
tion. 


+15  40 


// 


49.45 
47.08 
44.92 
43.02 
41.48 


237 
216 
190 
154 
113 


40.35 
39.64 


71 


27 

39.37  — 
39.54  " 
40.12   " 

94 

41.06 

125 
150 
168 
178 
183 


42.31 
43.81 
45.49 
47.27 

49.10 
50.90 
52.63 
54.23 
55.67 


180 
173 
160 
144 
123 


K  Sexpentis. 
Mag.  4.3 


102 
76 
50 


56.90 

57.92 

58.68 

59.18  ^ 

59.40  — 
6 


59.34 
58.98 
58.33 
57.38 
56.13 

54.59 
52.79 
50.74 
48.49 
46.10 

43.61 
41.11 
38.67 


86 

66 

05 

125 

154 

180 
205 
225 
239 
249 

250 
244 


18.645 
1.039 


62.06 
+0.281 


Right 
Anofiuriop. 


h   m 
15  44 


s 

57.203 
57.484 
57.789 
58.107 
58.429 

58.747 
59.055 
59.347 
59.620 
59.867 

60.087 
60.280 
60.443 
60.574 
60.675 

60.742 
60.776 
60.778  — 
60.747  '^ 


281 
305 
318 
322 
318 


306 
202 
273 
247 
220 

103 
163 
131 
101 
67 

34 


62 
01 

118 
140 
156 
160 

in 

166 
154 
130 
101 
61 


59.228 

69.212  — 

59.244  ^ 

59.328  ^ 

59.462  ^ 
183 


60.685 

60.594 
60.476 
60.336 
60.180 
60.011 

59.840 
69.674 
59.620 
69.390 
69.289 


69.645 
69.870 
60.131 


225 
261 


Dedina- 
tion. 


+18  23 


tt 


47.44 
44.99 
42.76 
40.83 
39.27 


245 
223 
193 
156 
113 


38.14^ 

37.46   ^^ 

37.25  — 

37.49   ^ 

38.17   ^ 
105 

39.22 

137 
163 
181 
192 
196 


40.59 

42.22 
44.03 
45.96 

47.91 
49.84 
61.69 
63.40 
54.93 


193 
185 
171 
153 
132 


67.31  ^ 
68.10  32 
58.62  2^ 
68.83  — 

10 

58.73 

40 

73 

105 

135 

166 


68.33 

67.60 
56.65 
66.20 

53.64 
61.62 
49.44 
47.07 
44.54 


102 
218 
237 
253 
261 


41.93 

39.33  "'^ 
36.80^ 


57.464 
1.063 


60.59 
+0.333 


.04 
2 


+0.03 
-0.« 


+0.06 
-0.2 


0.00 
-0.% 


+0.05 


+0.01 


+0.05 
L-0.2 


+0.01 
-0.8 


APPARENT  PLACES  OF  STABS,  1916.  441 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


U2  APPARENT  PLACES  OF  STARS,  1916. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


APPARENT  PLACES  OF  STARS,  1916. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


444 


APPARENT  PLACES  OF  STAE8,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tmie. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 

19.8 
29.7 
Mar.  10.7 
20.7 
30.6 

Apr.  9.6 
19.6 
29.6 

May  9.5 
19.5 

29.5 

June    8.5 

18.4 

28.4 

July    8.4 

18.3 
28.3 
Aug.  7.3 
17.3 
27.2 

Sept.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 

Nov.    5.0 

15.0 

25.0 

Dec.    5.0 

14.9 
24.9 
34.9 


Mean  Place 
Sec  dy  Tan  d 


D^  a,  D«  a 


/TKeroulls. 
Mag.  5.3 


Right 
Aflcension. 


h  m 
16  4 


s 

16.589 
16.856 
17.149 
17.457 
17.773 

18.089 
18.399 
18.697 
18.976 
19.236 

19.470 
19.678 
19.858 
20.011 
20.130 

20.218 
20.272 


267 
293 
308 
316 
316 


310 
296 
279 
260 
234 

208 
180 
163 
119 
88 

54 


19 
20.291  — 

20.275  ^® 


20.228 

20.150 
20.040 
19.908 
19.754 
19.586 

19.413 
19.240 
19.078 
18.935 
18.821 

18.745 
18.711 
18.726 
18.790 
18.905 

19.070 
19.277 
19.524 


47 

78 

110 
132 
154 
168 
173 

173 
162 
143 
114 
76 

34 

15 

64 

115 

165 

207 
247 


Declina- 
tion. 


+17  15 


// 


58.80 
56.37 
54.14 
52.19 
50.59 


243 
223 
195 
160 
119 


49.40 

48.65 


75 


29 

48.36  — 

48.53   " 

49.12   ^ 
?9 

50.11 


51.42 
53.01 
54.80 
56.72 

58.69 
60.66 
62.55 
64.32 
65.93 

67.33 
68.50 
69.41 
70.03 
70.38 

70.40 
70.13 
69.55 
68.64 
67.44 

65.93 
64.15 
62.09 
59.84 
57.42 

54.90 
52.36 
49.88 


131 
159 
179 
192 
197 

197 
189 
177 
161 
140 


117 

91 

62 

35 

2 

27 

58 

91 

120 

151 

178 
206 
225 
242 
252 

254 
248 


16.932 
1.047 


71.16 
+0.311 


+0.05 
-0.2 


+0.01 
-0.9 


Qroombiidce 

Mag.  5.4 


Right 
Asoension. 


h     m 
16    6 


8 

2.90 
3.33 
3.84 
4.41 
5.02 

5.66 
6.30 
6.91 
7.48 
8.00 

8.45 
8.82 
9.09 
9.28 
9.36 

9.35 
9.24 
9.04 
8.76 
8.40 

7.96 
7.48 
6.94 
6.37 
5.79 

5.19 
4.61 
4.06 
3.55 
3.10 

2.72 
2.44 
2.25 
2.18 
2.22 

2.37 
2.64 
3.01 


43 

51 
57 
61 
64 

64 
61 
57 
52 
45 

87 
27 
19 

8 

1 

11 
20 
28 
86 
44 

48 
54 
57 
58 
60 

58 
55 
II 
45 
88 

28 
19 

7 

4 
15 

27 
87 


Declina- 
tion. 


+68     1 


// 


33.16 
30.04 
27.36 
25.22 
23.70 


312 
268 
214 
152 

87 


22.83   jg 

22.65  — 

23.14   '' 

24.30  "* 

26.03  ^^ 
226 

28.29 


30.97 
33.95 
37.16 
40.44 

43.73 
46.91 
49.86 
52.55 
54.88 

56.80 
58.27 
59.25 
59.72 
59.67 

59.09 
57.99 
56.41 
54.33 
51.83 

48.93 
45.69 
42.19 
38.54 
34.79 

31.08 
27.51 
24.19 


268 
298 
321 
328 
329 


318 
295 
269 
233 
192 


147 

98 
47 

5 
58 

110 
158 
208 
250 
290 

324 
350 
365 
375 
«71 

357 
332 


5.318 
2.672 


52.50 

+2.478 


0.00 
-0.2 


+0.08 
-0.9 


<j>  Heioulis. 
Mag.  4.3 


Right 
Ascension. 


h  m 
16  6 


8 

6.525 
6.819 
7.151 
7.513 
7.891 

8.274 
8.653 
9.019 
9.361 
9.674 

9.953 
10.192 
10.388 
10.539 
10.643 

10.699 


10.707  — 

10.669  ^ 

10.585  ^ 

10.459  *^ 
167 

10.292 


294 
332 
362 
378 
383 


379 
366 
342 
313 
279 


239 
196 
151 

104 
56 


8 


Declina- 
tion. 


+45    8 


// 


59.57 
56.52 
53.83 
51.60 
49.91 


305 
209 
223 
169 
109 


48.82 
48.37  — 
48.54   " 
49.32   ^* 
50.68*^ 

185 

52.53 


229 
260 
283 
296 
299 


10.091 
9.861 
9.607 
9.339 

9.064 
8.793 
8.536 
8.303 
8.106 


201 
230 
254 
268 
275 

271 
257 
233 
197 
153 


54.82 
57.42 
60.25 
63.21 

66.20 
69.13 
71.91 
74.45 

1  76.71 

j 

!  78.63 

80.14 

81.24 

81.88   jg 

82.06  — 
30 

81.76 

80.99 

79.76 

78.07 

75.96 


7-^  101 
7.852   ^^ 

7.811  — 

7.833   ^ 

7.921   ^ 
150 

8.071 

8.281  ''" 

8.545^ 


293 
278 
254 
226 
102 


151 

110 

64 


73.45 

70.62 
67.50 
64.17 
60.71 

57.23 
53.82 
50.61 


n 

123 
109 
211 
251 

283 
312 
333 
346 
348 

341 
321 


7.374 
1.418 


76.64 
+1.005 


+0.04 
-0.2 


+0.03 
-0.9 


<^^Apodls. 

Mag.  4.8 


Right 
Aaoension. 


h     m 
16    7 


8 

40.97 
42.08 
43.31 
44.62 
45.98 

47.37 
48.74 
50.07 
51.34 
52.52 

53.60 
54.56 
55.38 
56.05 
56.56 

56.90 
57.06 
57.05 
56.85 
56.49 

55.97 
55.31 
54.53 
53.67 
52.75 

51.81 
50.89 
50.04 
49.30 
48.69 

48.26 
48.02 
48.01 
48.22 
48.65 

49.30 
50.14 
51.15 


111 

123 
131 
136 
139 

137 
133 
127 
118 
108 

96 
82 
67 
51 
34 

16 

1 
20 
36 
52 

66 

78 
86 
92 
94 

92 
85 
74 
61 
43 

24 
1 

21 
43 
65 

84 
101 


Declina- 
tion. 


-78  29 


ft 


6.39  .„ 

<-^«  m 

3.47  ., 
2.54  — 

25 


2.79 
3.54 
4.71 
6.30 
8.26 


10.54 
13.07 
15.83 
18.74 
21.75 


75 
117 
150 
196 
228 

253 

276 
291 
301 
301 


24.76 
27.73  ** 


30.57 
33.23 
35.62 


284 
266 
239 
206 


39.34  ^,, 
40.55  ^ 

41.28 ;, 


41.09 
40.21 
38.81 
36.93 
34.63 

32.03 
29.19 
26.24 
23.26 
20.41 

17.77 
15.40 
13.44 


88 
110 
188 
230 
2» 


284 
205 
208 
285 
2M 

237 
108 


44.863 
5.011 


10.94 
-4.910 


+0.18 
-0.2 


-0.16 
-0.9 
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APPARENT  PLACES  OF  STAKS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wasbioffton 
Mean  Time. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 


Mar. 


Apr. 


May 


19.8 
29.7 
10.7 
20.7 
30.7 

9.6 
19.6 
29.6 

9.5 
19.5 


29.5 

June    8.5 

18.4 

28.4 

July    8.4 

18.4 
28.3 
Aug.  7.3 
17.3 
27.2 

Sept.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26,1 

Nov.    5.1 

16.0 

25.0 

Dec.    5.0 

14.9 
24.9 
34.9 


f  Ophiiiolil. 

Mag.  3.3 


Right 
Ascension. 


h 
16 


m 
13 


Mean  Place 
Sec  ^»  Tan  a 


D^  a,  Dm  a 


8 

52.226 
52.496 
52.790 
53.100 
53.417 

53.733 
54.044 
54.342 
54.627 
54.893 

55.139 
55.363 
55.562 
55.735 
55.880 

55.994 
56.076 
56.126 
56.141 
56.122 

56.072 
55.990 
55.881 
55.750 
55.604 

55.448 
55.292 
55.145 
55.017 
54.916 


270 
204 
310 
317 

3ie 


311 
298 
286 
260 
246 


224 
199 
173 
146 
114 


Declina- 
tion. 


82 
60 
16 

19 
60 

82 
109 
131 
146 
166 

166 
147 
128 
101 
66 


54.851 
54.829  — 
54.854  ^ 
54.928   ^* 
55.053  *" 

171 

55.224 
55.437  *^ 
55.688  ^^ 


-  4  29 


tt 


2%M 
28.15 
29.69 
31.14 
32.46 


187 
154 
146 
132 
111 


33.57 
34.47 
35.10 
35.47 


90 
63 
37 


35.57  — 

16 

35.42 
35.07 
34.53 
33.84 
33.05 


32.19 
31.31 
30.43 
29.57 
28.76 

28.02 
27.36 
26.77 
26.28 
25.89 

25.62 
25.46 
25.43 
25.54 
25.82 

26.26 
26.89 
27.71 
28.72 
29.92 

31.26 
32.72 
34.25 


36 
64 
69 
79 
86 

88 
88 

86 
81 

74 

66 
69 
49 
39 
27 

16 
3 

U 
28 
44 

63 

82 

101 

120 

134 

146 
163 


<f  Sooxpii. 
Mag.  3.1 


Right 
Ascension. 


52.498 
1.003 


18.92 
-0.079 


+0.06 
-0.2 


0.00 
-0.9 


b      m 
16    16 


s 

4.447 

4.751 
5.078 
5.420 
5.772 

6.123 
6.468 
6.802 
7.121 
7.420 

7.698 
7.953 
8.180 
8.379 
8.547 

8.683 
8.783 
8.846 


304 
327 
342 
362 
351 


346 
334 
319 
299 
278* 

255 
227 
199 
168 
136 

100 
63 


25 
8.871  — 

8.857   " 

49 


8.808 
8.723 
8.607 
8.466 
8.306 

8.187 
7.967 
7.809 
7.669 
7.562 


86 

116 
141 
160 
169 

170 
168 
140 
107 
68 


7.494  ^^ 
7.473  — 
7.505  ^ 
7.592  *^ 
7.735  ^^ 

194 

7.929 
8.170  ^^^ 
8.449^ 


Declina- 
tion. 


-25  23 


ft 


35.42 
35.97 
36.68 
37.48 
38.35 

39.25 
40.15 
41.02 
41.84 
42.59 

43.27 
43.86 
44.40 
44.87 
45.30 

45.67 
45.99 
46.27 
46.48 
46.65 


66 

71 
80 
87 
90 


90 
87 
82 
76 
68 


69 
64 
47 
43 
37 


32 
28 
21 
17 
11 


46.76   2 

46.78- 

46.71    ^ 

46.54" 

46.26  " 
37 


45.89 
45.43 
44.90 
44.32 
43.72 


46 
63 
68 
60 
68 


43.14  ^ 
42.62  ^^ 
42.21^ 
41.94  J. 
41.82  - 

6 


41.88 
42.14 
42.57 


26 
43 


4.779 
1.107 


32.01 
-0.475 


+0.07 
-0.2 


-0.01 
-0.9 


r  Heroullt. 
Mag.  3.9 


Right 
Ascension. 


h      m 
16    17 

s 
11.977 
12.282 
12.589 


12.948 
13.327 

13.715 
14.101 
14.477 
14.831 
15.159 

15.453 
15.707 
15.919 
16.085 
16.203 


327 
369 
379 
388 

386 
376 
364 
328 
294 


264 

212 

166 

118 

69 

16.272 

16.291  — 

16.261   ^ 

16.183  ^ 

16.059  ^" 
166 

15.894 

204 
236 
260 
279 
287 

286 

274 

249 

216 

173 

13.432  ^^^ 

13.311   ^^ 

13.250  — 

13.254     * 

13.323  ^ 
135 

13.458 

13.655  ^^ 

13.907  ^ 


15.690 
15.455 
15.195 
14.916 

14.629 
14.344 
14.070 
13.821 
13.605 


Declina- 
tion. 


+46  30 


n 


29.54 
26.42  ''* 
23.65  ^ 
21.33^ 
19.55  "« 

118 

18.37   ^ 

17.82  — 

17.92   ^^ 

18.64  ^ 

19.94  ^^ 
168 

21.77 


24.03 
26.65 
29.51 
32.51 

35.67 
38.57 
41.45 
44.10 
46.47 


226 
262 
286 
300 

306 

300 
288 
266 
287 
203 


48.50 

166 

60.15 :~ 

122 

51.37   ^ 

52.14   3^ 

62.46  — 
18 

52.27 

61.61 

60.48 

48.89 

46.86 


44.42 
41.63 
38.54 
35.22 
31.76 

28.25 
24.80 
21.63 


66 

113 
169 
203 
244 

279 
309 
832 
346 
861 

346 
827 


12.953 
1.453 


46.11 
+1.054 


+0.04 
-0.2 


+0.03 
-0.9 


y  Heroulit. 
Mag.  3.8 


Right 
Ascension. 


h 
16 


m 
18 


s 

12.407 
12.664 
12.948 
13.252 
13.666 

13.883 
14.196 
14.497 
14.786 
16.052 

16.298 
16.518 
15.712 
15.876 
16.006 

16.106 
16.169 
16.198  — 
16.192  • 


257 
284 
304 
314 
317 


312 
302 
288 
267 
246 


220 
194 
163 
131 
99 


64 


DecUnn- 
tion. 


16.150 

16.076 
16.969 
15.836 
16.682 
16.509 

15.329 
15.148 
14.977 
14.822 
14.696 

14.602 

14.562 

14.560  — 

14.599   *• 

14.699  *~ 
148 

14.847 


42 

76 

106 
133 
154 
178 
180 

181 
171 
156 
127 
93 

60 


2 


15.041 
15.274 


104 
238 


+19  20 


0t 


46.13 
43.64 
41.34 
39.33 
37.^ 


249 
230 
201 
16S 
US 


96.45  ^ 

78 
35.67  ^ 

30 

35.37- 
35.55  '* 
36.18  ® 

106 

37.23 

138 

169 

190 

XH 

212 

210 
204 
19S 

m 

153 

139 

108 

73 

43 

K) 


38.61 
40.30 
42.20 
44.24 

46.36 
4^.46 
50.50 
62.43 
64.19 

65.72 
67.01 
58.04 
68.77 
69.20 

59.30 
69.08 
68.52 
57.65 
66.44 

64.92 
53.11 
51.02 
48.72 
46.24 

43.64 
41.03 

38.48 


56 

87 

m 

153 

181 
309 

m 

248 
3B0 

361 
361 


12.831 
1.060 


68.45 
+0.351 


+0.06 
-0.2 


+0.01 
-0.9 
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FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Wuhliutoa 
MeaaTime. 


JiD.  0.9 
10.9 
20.9 

Feb.    0.8' 

10.8 
29.7 
Mar.  10.7 
20.7 
30.7 

Apr.  0.6 
19.6 
29.6 

May  9.6 
19.6 

29.5 

June    8.5 

18.4 

28.4 

July    8.4 

18.4 
28.3 
Aug.  7.3 
17.3 
27.3 

Sept.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 

Nov.    5.1 

15.0 

25.0 

Dec.    5.0 

14.9 
24.9 
34.9 


Mean  Place 
Sec  ^,  Tan  d 


Tf  TJrtflB  Minods. 
Hag.  5.0 


h     m 
16    19 


8 

52.03 
52.57 
53.25 
54.04 
54.91 

55.82 
56,75 
57,67 
58.54 
59.33 

60.01 
60.57 
61.00 
61,27 
61.39 

61.36 
61.17 
60.84 
60.38 
59.79 

59.09 
58.30 
57.43 
56.51 
55.56 

54.59 
53.64 
52.72 
51.86 
51.08 

50.41 
49.87 
49.47 
49.24 


49.57 
50.01 


66 
79 
87 
91 

98 
92 

87 
79 
68 

56 
43 
27 
12 

3 

19 
33 
46 
59 
70 

79 
87 
92 
95 
97 

95 
92 
86 
78 
67 

54 
40 
23 
6 


49.18  - 
11 

49.29 


28 
44 


Decline* 
tkm. 


+75  56 


// 


39.21 
36.10 
33.40 
31.21 
29.61 


311 
^0 
219 
160 

28.67 

28.40  — 

28.81  ^ 

29.87  *^ 

31.52  *" 
218 


33.70 
36.32 
39.28 
42.45 
45.74 

49.04 
52.25 
55.27 
58.03 
60.45 

62.47 
64.05 
65.15 
65.75 


202 

»« 

317 
329 
330 

321 
302 
276 
242 
202 

158 

110 

60 

9 


65.84  — 

43 

65.41 


64.45 
62.98 
61.05 
58.69 

55.91 
52.79 
49.42 
45.84 
42.16 

38.50 
34.96 
31.65 


96 
147 
193 
236 
278 


312 
337 

358 
368 
366 

354 
331 


56.530 

4.118 


57.77 
+3.995 


yApodls. 
Mag.  3.9 


Right 
Ascension. 


Ii     n» 

16   2a 


• 
27.44 

28.53 
29.75 
31.06 
32.44 

33.84 
35.25 
36.63 
37.95 
39.20 

40.33 
41.36 
42.25 
43.00 
43.57 

43.97 
44.19 
44.23 
44.09 
43.76 

43.28 
42.64 
41.87 
41.01 
40.08 

39.12 
38.17 
37.27 
36.47 
35.81 

35.31 
35.02 
34.93 
35.09 
35.46 

36.05 
36.87 
37.85 


109 
122 
131 
188 
140 

141 
138 
132 
126 
113 

103 
89 
75 
57 
40 

22 
4 

14 
33 
48 

64 
77 
86 
98 
96 

96 
90 
80 
66 

50 

29 
9 

16 
37 
59 

82 
98 


Dedlnft- 
tfton. 


-78  42 


/# 


35.14 
33.28 
31.87 
30.95 


186 

141 
92 


30.51  J? 


90.56 
31.08 
32.06 
33.44 
36.21 

37.33 
39.72 
42.35 
45.16 
48.09 

51.06 
54.04 
56.91 
59.62 
62.09 


52 

98 

138 

177 

212 

239 
263 
281 
293 

297 

208 

287 
271 
247 
216 


--  ^^  179 

66.04 

135 

67.39 
«8.27  ^ 

36 

68.63  — 

19 

68.44 


00  HeronllB. 
Mag.  4.5 


Right 
Asponsion. 


67.70 
66.44 
64.70 
62.53 

59.98 
57.20 
54.26 
51.27 
48.35 

45.60 
43.13 
41.01 


74 
126 
174 
217 
255 

278 
294 
299 

292 
275 

247 
212 


31.517 
5.110 


38.92 
-5.010 


h     m 
16    21 

s 

31.695 

31.950^ 

32.230^ 

32.530^ 

32.840  ®*^ 
311 

33.161 

33.460 

33.758 

34.044 

34.310 

34.556 
34.777 
34.973 
35.141 
35.279 

35.385 

35.456 

35.494 

35.499  — 

35.468  ^^ 
65 


309 
298 
286 
266 
245 

222 
196 
168 
138 
106 

71 
38 


35.403 
35.309 
35.186 
36.041 

34.878 

34.706 
34.534 
34.370 
34.221 
34.099 


94 
124 
144 

163 
172 

172 
164 
149 
122 

87 


Dedina- 
tion. 


34.012 

33.966  — 

33.967  ^ 

34.017   ^ 

34.117  '~ 
149 

34.266 

194 
231 


34.460 
34.691 


+14  13 


// 


21.94 
19.62 
17.48 
15.56 
13.96 

12.74 

11.92  3^ 

11.54  — 

11.60    • 

12.06  ^ 
86 

12.91 


232 
214 
192 
160 
122 


82 


14.10 
15.55 

17.21 
19.01 

20.89 
22.77 
24.61 
26.36 
27.94 

29.35 
90.56 
31.52 
32.22 
32.67 

32.83 
32.70 
32.29 
31.58 
90.58 

29.28 
27.70 
25.88 
23.84 
21.63 

19.29 
16.91 
14.66 


119 

145 
166 
180 
188 

188 
184 
174 
159 
141 


120 
97 
70 
45 
16 

IS 

41 

71 

100 

180 

158 
182 
204 
221 
234 

288 
236 


32.083 
1.031 


33.19 
+0.253 


rj  Dzaoonis. 
Mag.  2.9 


Right 
Ascension. 


h     m 
16    22 


s 
49.18 
49.52 
49.92 
50.37 
50.87 

51.38 
61.90 
52.41 
52.89 
58.34 

63,73 
64.07 
64.33 
54.62 
64.65 

64.70 
64.67 
64.58 
64.41 
64.17 

63.87 
53.62 
63.13 
62.71 
52.26 

61.80 
61.35 
60.91 
60.50 
50.14 

49.83 
49.61 
49.45 
49.38 
49.40 

49.61 
49.73 
60.02 


34 
40 
45 
50 
51 

52 
51 
48 
45 
39 

34 
26 
19 
13 
5 

3 

9 

17 

24 

30 

35 
39 
42 
45 
46 

45 
44 

41 
36 
31 

22 

16 

7 

2 
11 

22 
29 


Declina- 
tion. 


+61  41 


n 


57.00 
53.75 
50.90 
48.56 
46.77 


325 
285 
234 

179 
112 


45.65   ^, 

45.19  — 

46.41   ^ 

46.31  ^ 

47.79  ^^ 
205 

49.84 

252 
286 
312 
326 
330 

324 
307 
285 
252 
215 


62.36 
65.22 
58.34 
61.60 

64.90 
68.14 
71.21 
74.06 
76.58 


78-73  ,^ 

80.46  jjy 

81.73  ^ 

82.50   ^ 

82.76  — 
25 

82.61 

78 
128 
177 
224 
266 

302 
332 
356 
368 
370 

362 
341 


81.73 
80.45 
78.68 
76.44 

73.78 
70.76 
67.44 
63.88 
60.20 

66.50 
52.88 
49.47 


61.082 
2.109 


74.66 
+1.857 


-0.03 
-0.2 


+0.11 
-0.9 


+0.18 
-0.2 


-0.14 
-0.9 


+0.06 
-0.2 


+0.01 
-0.9 


+0.02 
-0.2 


+0.06 
-0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinirton 
Mean  Tune. 


i  Scorpil. 
Mag.  2.4 


Right 
Ascension. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 

19.8 
29.8 
Mar.  10.7 
20.7 
30.7 

Apr.  9.7 
19.6 
29.6 

May  9.6 
19.5 

29.5 

June    8.5 

18.5 

28.4 

July     8.4 

18.4 
28.4 
Ang.  7.3 
17.3 
27.3 

Sept.  6.2 
16.2 
26.2 

Oct.  6.2 
16.1 

26.1 

Nov.    5.1 

15.1 

25.0 

Dec.    5.0 

«  15.0 
24.9 
34.9 


Mean  Place 
Sec  ^,  Tan  ^ 


h      m 
16     44 


s 

42.672 

42.972 
43.304 
43.660 
44.023 

44.403 
44.777 
45.145 
45.501 
45.842 

46.164 
46.463 
46.738 
46.983 
47.195 

47.372 
47.510 
47.607 
47.659 


300 
332 
356 
368 
375 


374 
368 
356 
341 
322 


299 
275 
245 
212 
177 

138 
97 
52 

8 


47.667  — 

36 

47.631 


47.553 
47.437 
47.290 
47.115 

46.926 
46.731 
46.542 
46.372 
46.229 


78 
116 
147 
175 
189 


195 
189 
170 
143 
102 


46.127 

46.072  — 
46.074  ^ 
46.134  ^ 
46.252  "* 

175 


46.427 
46.656 
46.928 


229 
272 


Declina- 
tion. 


-34    8 


33.59  ^^ 

33.49  - 

33.56    " 

33.81  ^ 

34.20^ 
50 


34.70 
35.29 
35.94 
36.65 
37.38 


59 
65 
71 
73 

75 


38.13 
38.89 
39.67 
40.45 
41.23 

42.01 
42.78 
43.52 
44.22 
44.87 

45.42 
45.87 
46.17  ^^ 
46.33  - 
46.32    ^ 

20 


76 
78 
78 
78 
78 

mm 
i  t 

74 
70 
65 
55 

45 
30 


46.12 

45.75 
45.21 
44.51 
43.70 

42.81 
41.89 
40.98 
40.13 
39.40 

38.81 
38.38 
38.15 


37 
54 
70 
81 
89 


92 
91 
85 
73 
59 


43 
23 


43.148 
1.209 


30.98 
-0.678 


+0.08 
-0.1 


-0.01 
-0.9 


49  Herculia. 

Mag.  ().4 


RlKht 
A^^nsion. 


Declina- 
tion. 


h 
16 


m 
48 


+15    6 


14.860        ' 
232 


15.092 
15.355 
15.640 
15.939 


263 
285 
299 
308 


16.247 
16.555  ^ 


16.857 
17.151 
17.431 

17.693 
17.935 
18.152 
18.344 
18.506 


302 

294 
280 
262 


242 
217 
192 
162 
131 


18.637  ^ 
18.735  ^j 
18.796  2^ 
18.820  — 
18.808   " 

48 


18.760 
18.678 
18.564 
18.424 
18.262 

18.088 
17.909 
17.732 
17.571 
17.430 

17.322 
17.252 


82 
114 
140 
162 
174 

179 
177 
161 
141 
108 

70 


26 
17.226  — 

17.249   ^ 

17.322   ^ 

122 

17.444 
17.612  ^^ 
17.820  ^ 


15.353 
1.036 


40.74 
38.41 
36.23 
34.27 
32.62 


233 
218 
196 
165 
128 


30.48   ^3 

30.05  -- 

30.06  ^ 
30.52   *® 

86 

31.38 


32.59 
34.09 
35.83 
37.73 

39.72 
41.73  ^^ 


121 
150 
174 
190 
199 


199 
189 
176 
157 


43.72 
45.61 
47.37 

48.94 
50.31 
51.42 
52.:^0 
52.89 

53.20 


.53.22  — 
52.92  ^ 
52.33  *® 
51.44   ^ 

120 


137 

111 

88 

59 

31 


50.24 
48.76 
47.01 
45.03 
42.85 

40.55 
38.17 
35.81 


148 
175 
198 
218 
230 


238 
236 


51.28 

+0.270 


f^  Ane. 
Mag.  4.2 


Uight 
Ascension. 


Inclina- 
tion. 


h 
16 


m 
52 


8 

52.084 
52.464 
52.890 
53.352 
53.836 

54.333 
54.834 
55.328 
55.810 
56.273 

56.712 
57.121 
57.495 
57.828 
58.116 


380 
426 
462 
484 
497 


501 
494 
482 
463 
439 


409 
374 
333 
288 
236 


-53   1 


58.59 
57.43 
56.55 
55.98 
55.70 

55.69 
55.98 
56.51 
57.28 
58.26 

59.45 
60.79  ^^* 

149 


116 

88 

67 

28 

1 

29 
53 
77 
08 
119 


+0.05 
-0.1 


+0.01 
-1.0 


58.352       , 
58.534  ^®^  I 
58.658  ^^^  •' 
58.721   ^ 
58.721     ®  i 

60 

58.661 

116 
172 
215 
250 
272 


62.28 
63.89 
65.58 

67.34 
69.11 
70.87 
72.55 
74.13 


58.545 
58.373 
58.158 
57.908 

57.636 
57.355 
57.080 
56.829 
56.614 


281 
275 
251 
215 


56.451 
56.352 
56.325 
56.376 
56.506 


56.714 
56.994 
57.337 


163 

90 
2? 

51 
130 
208 

280 
343 


IGl 
169 
176 


177 
176 
168 
158 
143 


75.56 

76.77 
77.73 
78.41 
78.75 

78.76 
78.40 
77.69 
76.65 
75.33 

73.75 
71.99 
70.12 
68.22 
66.36 

64.61 
63.05 
61.71 


121 

06 

08 

34 

1 

36 

71 

104 

132 

158 

176 
187 
190 
186 
175 

156 
134 


K  Ophluchl. 

Mag.  3.4 


Rii^ht 
Ascension. 


52.977 
1.663 


58.16 
-1.329 


+0.09 
-0.1 


-0.03 


h 
16 

s 


41.017 
41.246 
41.505 
41.786 
42.081 

42.384 
42.689 
42.990 
43.282 
43.561 

43.824 
44.069 
44.202 
44.489 
44.658 

44.798 
44.904 
44.975 
45.010 
45.010 

44.972 
44.900 
44.796 
44.665 
44.513 

44.345 
44.171 
44.001 
43.843 
43.707 


m 
53 


229 
259 
281 
295 
303 


305 
301 
292 
279 
263 


245 
223 
197 
169 
140 


106 

71 

35 

0 

38 

72 
104 
131 
152 
168 

174 
170 
158 
136 
106 


43.601   ^ 

43.533  24 

43.509  — 

43.533  ^* 

43.605   ^^ 
121 

43.726 


43.891 
44.097 


165 
206 


Declina- 
tion. 


9   29 


07.60 
65.52 
63.54 


2U8 
198 


60.21 

58.99 
58.14 
57.67 


61.74  ^^^ 
153 

122 

85 

47 

6 
57.61  — 

57.93  ^^ 
69 


58.62 
59.62 
60.91 
62.40 
64.04 

65.77 
67.53 
69.27 
70.92 
72.47 

73.87 
75.10 
76.11 
76.91 
77.49 

77.82 


100 
129 
149 
164 
173 

176 
174 
165 
155 
140 


123 

lUl 

80 

58 

33 

9 


77.91  — 
77.74   " 


77.31 
76.61 


43 

70 
93 


75.66 
74. 4o 
73.00  ^^* 
i  l..)l 
69.46  *^ 

201 

67.45 
65.37  ^ 
63.27  ^'^ 


41.476 
1.014 


77.13 
+0.167 
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Wiriiliiiton 
Ifnn  Time. 


Jan. 


Feb. 


0.9 
10.9 
20.9 
30.9 

9.8 


19.8 
29.8 
ilar.  10.7 
20.7 
30.7 

Apr.  9.7 
19.6 
29.6 

May  9.6 
19.6 

29.5 

June    8.5 

18.5 

28.4 

July    8.4 

18.4 
28.4 
Aug.  7.3 
17.3 
27.3 

Sept.  6.3 
16.2 
26.2 

Oct.  6.2 
16.1 

26.1 

Nov.    5.1 

15.1 

25.0 

Dec.    5.0 

15.0 
25.0 
34.9 


Mean  Place 
Sec  dy  Tan  d 


D^  a,  D.  a 
D^  a,  D«  d 


7  8oorpil. 
Mag.  3.4 


Richt 
Asoonslon. 


h     m 
17     6 


312 
352 
381 
403 
414 


419 
417 
408 
394 

378 


355 
329 
297 
263 
222 


8 

,7.378 
7.690 
8.042 
8.423 
8.826 

9.240 

9.659 
10.076 
10.484 
10.878 

11.256 
11.611 
11.940 
12.237 
12.500 

12.722 

12.900 

13.031 

13.111  ^ 

13.139  — 
23 

13.116 
13.042 

12.762 
12.570 

12.355 
12.129 
11.905 
11.698 
11.518 

11.379 
11.291 


178 

131 

80 


74 
120 

leo 

192 
215 

220 
224 
207 
180 
130 

88 


30 

11.261  — 
11.296  ^ 
11.397  '"' 

167 

11.564 
11.790  ^ 
12.070  ^ 


Derlinti- 
tion. 


-43     7 


It 


75 
55 
33 


49.31 
48.56 
48.01 
47.68    ,3 
47.55  — 

6 

47.61 
47.86 
48.26 
48.80 
49.48 

50.26 
51.14 
52.12 
53.18 
54.30 

55.49 
56.69 
57.90 
59.07 
60.20 

61.23 
62.13 
62.85 
63.37 
63.66 

63.71 
63.48 
63.00 
62.26 
61.31 

60.16 
58.89 
57.55 
56.19 
54.86 

53.65 
52.57 
51.67 


25 
40 
54 
68 
78 

88 

98 

106 

112 

119 

120 
121 
117 
113 
103 

90 
72 
52 
29 
5 

23 

48 

74 

95 

115 

127 
134 
136 
133 
121 

108 
00 


8.027 
1.370 


47.17 
-0.937 


+0.09 
-0.1 


-0.01 
-1.0 


C  Diaconis. 
Mag.  3.2 


Right 
Ascension. 


h 
17 

s 
29.62 
29.90 
30.26 
30.70 
31.20 

31.74 
32.31 
32.89 
33.47 
34.01 

34.52 
34.97 
35.35 
35.66 
35.88 


m 
8 


35.38 

35.02 

34.59 

34.10 

33.58 
/ 

33.04 
32.48 
31.92 
31.39 
30.90 

30.46 
30.08 
29.78 
29.58 
29.48 

29.48 
29.59 
29.80 


28 
36 
44 
50 
54 

57 
58 
58 
54 
51 

45 
38 
31 
22 
13 


36.01 

36.06  - 
36.03 
35.89 
35.67 


5 

3 
14 
22 
29 


36 
43 
49 
52 
54 

56 
56 
53 
49 
44 

38 
30 
20 
10 
0 

11 
21 


Declina- 
tion. 


+65  48 


50.73 
47.30 
44.16 
41.43 
39.22 

37.59 
36.63  ^ 
36.33  — 
36.73  ^ 
37.77  ^^ 

165 

39.42 


343 
314 
273 
221 
163 


96 


41.61 

44.24 
47.23 
50.45 

53.81 
57.21 
60.55 
63.74 
66.69 

69.33 
71.61 
73.46 
74.87 
75.78 

76.18 
76.05 
75.41 
74.23 
72.57 

70.43 
67.85 
64.88 
61.60 
58.10 

54.47 
50.82 
47.28 


219 
263 
299 

322 
336 


340 
334 
319 
296 
264 


228 

185 

141 

91 

40 

13 

64 

118 

166 

214 

258 
297 
328 
350 
363 

365 
354 


32.474 
2.441 


64.72 
+2.227 


0.00 
-0.1 


+0.03 
-1.0 


oc  Keroulis. 

Var.  3.1-3.9 


Right 
Ascension. 


h 
17 


m 
10 


s 
48.441 
48.654 
48.900 
49.170 
49.458 

49.756 
50.062 
50.364 
50.662 
50.949 

51.223 
51.479 
51.714 
51.924 
52.108 

52.260 
52.378 
52.461 
52.507 


52.514  — 
31 


213 
246 
270 
288 
298 


306 
302 
298 
287 
274 


256 
235 
210 
184 
152 


118 
83 
46 


52.483 

52.415 
52.314 
52.182 
52.028 

51 .855 
51 .674 
51 .493 
51.323 
51.171 


68 
101 
132 
154 
173 


181 
181 
170 
152 
123 


51.048  ^^ 
50.961  ^^ 
50.917  — 
50.919  ^ 
50.970   " 

100 

51.070 
51.216*** 
51.403  **^ 


48.996 
1.033 


Declina- 
tion. 


+  14  28 


ti 


57.09 
54.80 
52.66 
50.71 
49.05 

47.75 
46.83 
46.36 
46.33 
46.73 

47.54 
48.72 
50.20 
51.93 
53.83 

55.84 
57.90 
59.93 
61.90 
63.74 

65.40 
66.87 
68.11 
69.09 
69.80 


229 

214 
195 
166 
130 


92 

47 
3 

40 

HI 

118 
148 
173 
190 
201 

206 
203 
197 
184 
166 

147 

124 

98 

71 

44 


70.24  ^^ 
70.38  — 
70.22  *® 
69.77  ** 
69.01    ^ 

104 

67.97 

135 

162 

185 

206 

220 


66.62 

65.00 
63.15 
61.09 

58.89 
56.60 
54.30 


229 
230 


66.70 
+0.258 


+0.05 
-O.l 


0.00 


^  Hercnlis. 
Mag.  3.2 


Right 
Ascension. 


h 
17 


m 
11 


s 

34.131 
34.341 
34.585 
34.859 
35.153 

35.461 
35.775 
36.089 
36.396 
36.694 

36.977 
37.239 
37.478 
37.690 
37.870 


210 
244 
274 
294 
308 

314 
314 
307 
298 
283 

262 
239 
212 
180 
148 


38.018  jjj 

38.129  ^2 
38.201  32 
38.233  — 
38.225     * 

47 


38.178 
38.091 
37.970 
37.819 
37.642 

37.448 
37.246 
37.043 
36.851 
36.678 

36.534 
36.428 
36.366 
36.352 
36.389 

36.477 
36.614 
36.797 


87 
121 
151 
177 
194 


202 
203 
192 
173 
144 


106 
62 
14 

37 

88 

137 
183 


Declina- 
tion. 


+24   55 


64.20 
61.49 
58.97 
56.72 
54.81 

53.34 
52.35 
51.89  — 
51.94  * 
52.51    *^ 

104 

53.55 


271 
252 
225 
191 

147 


99 


55.02 

56.85 
58.98 
61.31 

63.77 
66.28 
68.76 
71.16 
73.40 

75.43 
77.21 
78.70 
79.87 
80.70 

81.19 
81.29 
81.02 
80.37 
79.35 

77.97 
76.24 
74.19 
71.88 
69.33 

66.64 
63.88 
61.14 


147 
183 
213 
233 
246 


251 
248 
240 
224 
203 


178 

149 

117 

83 

49 

10 

27 

65 

102 

138 

173 
205 
231 
255 
269 

276 
274 


34.833 

1.103 


74.97 
+0.465 


+0.05 


+0.01 
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WashlPffton 
Mean  Time. 


Jan. 


Feb. 


Mar. 


0.9 
10.9 
20.9 
30.9 

9.8 

19.8 
29.8 
10.8 
20.7 
30.7 


Apr. 


9.7 

19.6 

29.6 

May     9.6 

19.6 

29.5 

June    8.5 

18.5 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.3 
17.3 
27.3 

Sept.  6.3 
16.2 
26.2 

Oct.  6.2 
16.2 

26.1 

Nov.    5.1 

15.1 

25.0 

Dec.    5.0 

15.0 
25.0 
34.9 


^HerouUs. 

Mag.  3.4 


Right 
Ascension. 


Mean  Place 
Sec  dy  Tan  d 


h 
17 


m 
12 


s 

6.257 
6.467 
6.720 
7.007 
7.320 

7.660 
7.989 
8.330 
8.665 
8.988 

9.292 

9.574 

9.826 

10.045 

10.228 


210 
263 
287 
313 
330 

339 
341 
335 
323 
304 


D^  a.  Dm  a 
D^  d,  Dm  d 


282 
262 
219 
183 
144 


10.372  ^^^ 

10.473 

10.529   jj 

10.540  — 

10.506  ^ 
78 


10.428 

10.308 

10.150 

9.960 

9.743 

9.508 
9.263 
9.019 
8.786 
8.574 

8.394 
8.252 
8.160 
8.119 
8.135 

8.207 
8.335 
8.515 


120 
168 
190 
217 
236 

245 
244 
233 
212 

180 


142 
92 
41 

16 
72 

128 
180 


7.227 
1.250 


Declina- 
tion. 


+36  53 


tt 


59.40 
56.33 
53.47 
50.95 
48.85 


307 
286 
262 
210 
160 


46.21   ^^ 

45.77  — 

45.92   ^ 

46.66  ^* 
127 


47.93 
49.70 
51.88 
54.39 
57.12 

60.01 
62.94 
65.85 
68.64 
71.25 

73.62 
75.68 
77.40 
78.75 
79.70 

80.20 
80.27  — 
79.89  ^ 
79.07   *^ 
77*80  ^^ 

169 

76.11 


177 
218 
261 
273 
280 

208 
291 
279 
261 
237 


206 

172 

135 

06 

60 


0  Ophluchi. 
Mag.  3.4 


Right 
Ascension. 


74.02 
71.58 
68.84 
65.86 

62.73 
59.54 
56.40 


200 
244 
274 
298 
313 


319 
314 


71.30 
+0.751 


h      m 
17     16 


s 

50.484 
50.735 
51.017 
51^326 
51.651 

51.986 
52.327 
52.667 
53.002 
53.327 

53.641 
53.937 
54.215 
54.469 
54.697 


261 
282 
309 
326 
336 


341 
340 
336 
326 
314 


296 
278 
264 
228 
196 


+0.04 
-0.1 


+0.01 
-1.0 


54.893  ,g, 

55.054  J23 

55.177   33 

55.260   ^ 

55.300  — 
1 


55.299 
55.255 
55.172 
55.054 
54.908 

54.741 
54.564 
54.386 
54.219 


44 

83 
118 
146 
167 

177 
178 
167 
147 


54.072 

115 

53.957   .g 

53.882   ^ 

53.854  — 

53.878   ^^ 

53.955   ^ 
130 


54.085 
54.264 
54.487 


179 
223 


Declina- 
tion. 


-24  55 


tt 


4.97 
5.16 
5.44 
5.79 
6.19 

6.60 
7.00 
7.36 
7.67 
7.93 

8.13 
8.29 
8.41 
8.51 
8.60 

8.69 
8.80 
8.93 
9.06 
9.21 

9.35 
9.47 
9.56 
9.60 
9.58 

9.48 
9.29 
9.04 
8.70 
8.31 

7.90 
7.48 
7.08 
6.75 
6.52 


19 

28 
36 
40 
41 

40 
36 
31 
26 
20 

16 

12 

10 

9 

9 

11 
13 
13 
16 
14 

12 
9 
4 

2 
10 

19 
25 
34 
39 
41 

42 
40 
33 
23 
14 


6.38 

6.35  - 
6.45^^ 


50.939 
1.103 


0.35 
-0.465 


+0.07 
-0.1 


-0.01 
-1.0 


irHeionUi. 
Mag.  5.4 


Right 
Ascension. 


h 
17 


m 
17 


s 
30.044 

30.249 
30.494 
30.768 
31.069 

31.387 
31.714 
32.042 
32.367 
32.679 

32.979 
33.255 
33.506 
33.726 
33.915 

34.065 
34.176 
34.245 
34.272 
34.254 

34.194 
34.092 
33.954 
33.782 
33.584 

33.369 
33.142 
32.914 
32.697 
32.498 


206 
246 
274 
301 
318 

327 
328 
326 
312 
300 

276 
261 
220 
189 
160 


111 
69 
27 

18 
60 

102 
138 
172 
198 
216 

227 
228 
217 
199 
168 

32.330  ^3, 

32.198 

32.113 

32.079  — 

32.098  ^® 
72 


32.170 
32.295 
32.469 


125 
174 


Declina- 
tion. 


+32  34 


18.85 
15.87 
13.08 
10.60 
8.50 

6.90 
5.81 
5.29 
5.34 
5.96 

7.11 

8.71 

10.74 

13.08 

15.66 

18.38 
21.17 
23.93 
26.59 
29.08 

31.36 
33.35 
35.02 
36.33 
37.25 


296 

279 
248 
210 
160 


109 
62 

6 

62 

116 

160 
203 
234 
268 
272 

279 
276 
266 
249 
228 

199 

167 

131 

92 

64 


37.79 

37.90  — 
37.59  ^^ 
36.84  ^* 
35.68  "* 

167 

34.11 

195 

230 

260 

283 

299 

306 
303 


32.16 

29.86 
27.26 
24.43 

21.44 
18.38 
15.35 


30.923 
1.187 


30.02 
+0.639 


+0.04 
-0.1 


+0.01 
-1.0 


fi  hat, 

Mag.  2.8 


Right 
Aaoensflon. 


h 
17 


m 
18 


s 

17.8?2 
18.185 
18.603 
19.063 
19.555 

20.066 
20.588 
21.111 
21.628 
22.132 

22.615 
23.071 
23.497 
23.881 
24.220 

24.507 
24.736 
24.904 
25.005 
25.039 

25.007 
24.908 
24.749 
24.537 
24.281 

23.996 
23.693 
23.390 
23.103 
22.849 


363 
418 
460 
492 
511 

622 
623 
617 
504 
483 

456 
426 
384 
339 

287 


168 
101 
J4 

32 

99 

150 
212 
256 
286 

303 
303 
287 
254 
206 


22.644  ^^ 

22.501   ^ 
72 

22.429  — 

22.438     • 

22.529  •^ 
171 

22.700 

22.951  ^* 

23.271  ^ 


Deelina- 


-55  27 


*t 


7.56 
6.06 
4.81 
3.83 
3.15 


150 

12s 

96 

68 

41 


2.74  ,^ 
2.63  — 
2.79  '' 
3.21  ^ 
3.88  •^ 

90 
4.78 


111 

130 
146 
162 
172 


5.89 

7.19 

8.65 

10.27 

11.99 
13.79 
15.62 
17.43 
19.18 

20.80 
22.26 
23.48 
24.42 
25.07 

25.35 
25.26 
24.80 
23.97 
22.79 

21.32 
19.60 
17.71  ^^ 


180 
183 
181 
175 
162 


146 

122 

94 

65 

28 


9 

46 

83 

118 

147 

172 


15.72 
13.71 

11.75 
9.91 
8.26 


199 
201 
196 


184 
1«5 


18.843 
1.764 


6.14 
-1.462 


+0.10 
-0.1 


-0.02 
-1.0 
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Wasblncton 
MMnTune. 


Jan.  0.9 
10.9 
20.9 
dO.9 

Feb.    9.8 

19.8 
29.8 
Mar.  10.8 
20.7 
30.7 

Apr.  9.7 
19.6 
29.6 

May  9.6 
19.6 

29.5 

June   8.5 

18.5 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.3 
17.3 
27.3 

Sept.  6.3 
16.2 
26.2 

Oct.  6.2 
16.2 

261 

Nov.    5.1 

15.1 

25.0 

Dec.    5.0 

15.0 
25.0 
34.9 


Mean  Place 
Sec  ^,  Tan  a 


b  Ophluchi. 

Mag.  4.3 


Right 
Aaoension. 


h      m 
17     21 


s 
13.832 

14.075 
14.354 
14.654 
14.976 

15.308 
15.644 
15.982 
16.317 
16.641 

16.954 
17.254 
17.532 
17.787 
18.015 

18.215 
18.378 
18.506 
18.592 
18.637 

18.639 
18.597 
18.517 
18.402 
18.258 

18.095 
17.918 
17.741 
17.573 
17.426 

17.310 
17.233 


243 
270 

aoo 

322 
332 

336 
338 
336 
324 
313 

300 
278 
256 
228 
200 


163 

128 

86 

46 

2 

42 

80 

116 

144 

163 

177 
177 
168 
147 
116 

77 


34 

17.199  — 

17.220   ^^ 

17.292   " 
125 

17.417 

17.591  "^ 

17.808  ^"^ 


Declina- 
tion. 


24     5 


61.96 
62.16 
62.46 
62.82 
63.22 

63.62 
63.97 
64.31 
64.60 
64.83 

64.97 
65.07 
65.13 
65.16 
65.19 

• 

65.20 
65.26 
65.33 
65.39 
65.48 

65.58 
65.67 
65.76 


20 
30 
36 
40 
40 

35 
34 
20 
23 
14 

10 
6 
3 
3 
1 

6 
7 
6 
0 
10 

0 
0 
3 


65.79  - 
65.75 


8 


65.67 
65.51 
65.27 
64.97^ 

34 


16 
24 


64.63 

64.28 
63.90 
63.56 
63.29 
63.09 

62.98 
63.00 
63.14 


36 


38 
34 
27 
20 
11 


14 


14.287 
1.096 


57.17 
-0.447 


<T  Ophluohi. 
Mag.  4.4 


RiRht 
Ajoeosion. 


h 
17 


m 
22 


s 

20.285 
20.494 
20.734 
20.999 
21.282 

21.576 
21.876 
22.177 
22.474 
22.764 

23.042 
23.305 
23.550 
23.773 
23.970 


200 

240 
265 
283 
204 

300 
301 
207 
200 
278 

263 
245 
223 
107 
160 


24.139  j3g 

24.277  ,^ 

24.379   ^ 

24.445 

24.473  — 
10 


24.463 
24.416 
24.333 
24.219 
24.080 

23.922 
23.762 
23.581 
23.420 
23.274 


47 

83 

114 

130 

158 

170 
171 
161 
146 
118 


23.156    g3 

23.073 

23.080  — 
3 

50 

08 


23.033 
23.083 

23.181 
23.323 
23.506 


142 
183 


Declina- 
tion. 


+  4  12 


37.10 
35.34 
33.64 
32.08 


176 
170 
156 
137 


30.71 

111 

29.60 

28.80 

28.33 

28.21  - 

28.44 


80 
47 
12 

23 
56 


29.00 

29.85 
30.95 
32.25 
33.69 

35.23 
36.81 
38.37 
39.88 
41.29 

42.59 
43.73 
44.71 
45.51 
46.11 

46.52 
46.72 
46.72 
46.49 
46.06 

45.40 
44.52 
43.42 
42.13 
40.66 

39.04 
37.33 
35.57 


85 
110 
130 
144 
154 

158 
156 
151 
141 
130 

114 
98 
80 
60 
41 

20 
0 
23 
43 
66 

88 
110 
120 
147 
162 

171 
176 


20.777 
1.003 


45.16 
+0.074 


^  Am. 

Mag.  3.8 


Right 
Aacension. 


h      m 
17     23 


s 

29.35 
29.75 
30.21 
30.72 
31.27 

31.85 
32.45 
33.04 
33.63 
34.21 

34.77 
35.29 
35.78 
36.22 
36.61 

36.94 
37.20 
37.39 
37.51 


40 
46 
51 
55 
58 

60 
50 
50 
68 
56 

52 
40 
44 
30 
33 

26 
10 
12 
3 


37.54  - 
4 

37.50 

37.39 

37.20 

36.94 

36.64 


36.31 
35.95 
35.59 
35.24 
34.93 

34.69 
34.50 
34.40 


34.39  - 

34.47    ^ 
17 


11 
10 
26 
30 
33 

36 
36 
85 
31 
24 

10 
10 


34.64 

34.91 
35.26 


27 
35 


Declina- 
tion. 


-60  36 


// 


57.03 
55.23 
53.70 
52.47 
51.54 


180 

153 

123 

03 

50 


50.95    „ 

27 

50.68  — 
50.72  ^ 
51.07  ^ 
51.72   " 

03 

52.65 


53.84 
55.25 

56.87 
58.66 

60.58 
62.60 
64.67 
66.73 
68.72 

70.59 
72.27 
73.71 
74.85 
76.64 

76.04 
76.04 
75.61 
74.77 
73.54 

71.96 
70.10 
68.02 
65.80 
63.53 

61.29 
59.17 
57.21 


110 
141 
162 
170 
102 


202 
207 
206 

100 

187 


168 

144 

114 

70 

40 

0 

43 

84 

123 

158 

186 
206 
222 
227 
224 

212 
106 


30.632 
2.038 


55.76 
-1.776 


ot  Aim. 
Mag.  3.0 


Right 
Ascension. 


h      m 
17    25 


s 

19.912 
20.231 
20.599 
21.005 
21.439 

21.891 
22.353 
22.818 
23.279 
23.728 

24.163 
24.576 
24.961 
25.314 
25.628 


310 
368 

406 
434 
452 


462 
466 

461 
440 
435 

413 
385 
353 
314 
260 


25.897  ^ 
220 

26.117  ^^^ 
26.284  ^^ 
26.392 

26.440  — 

11 


26.429 
26.358 
26.233 
26.068 

25.844 

25.600 
25.339 
25.077 
24.826 
24.603 


71 
125 
175 
214 
244 


261 
262 
251 
223 

181 


24-^22  ^^ 

24.293 

24.228  — 

24.234     ® 

24.311   " 
151 


24.462 
24.680 
24.961 


218 
281 


Declina- 
tion. 


-49  48 


41.37 
40.11 
39.05 
38.22 
37.63 


136 

106 

83 

50 

34 


37.29  jj 
37.17  — 
37.27   ^® 


37.59 
38.10 

38.80 
39.66 
40.69 
41.87 
43.17 

44.57 
46.05 
47.57 
49.09 
50.57 

51.96 
63.21 
54.28 
55.13 
55.70 

55.98 
55.95 
56.58 
54.89 
53.91 

52.67 
51.21 
49.59 
47.90 
46.18 

44.52 
42.96 
41.55 


32 
51 
70 

86 
103 
118 
130 
140 

148 
153 
152 
148 
138 

136 

107 
85 
57 
28 

3 

37 

60 

08 

124 

146 
162 
160 
172 
166 

156 
141 


20.740 
1.549 


39.11 
-1.184 


+0.07 
-0.1 


-0.01 
-1.0 


+0.06 
-0.1 


0.00 
-1.0 


+0.11 
-0.1 


-0.02 


+0.09 


-0.01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wachlnrtoiii 
Mean  Time. 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.8 

19.8 
29.8 
Mar.  10.8 
20.7 
30.7 

Apr.  9.7 
19.7 
29.6 

May  9.6 
19.6 

29.5 

June    8.5 

18.5 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.4 
17.3 
27.3 

Sept.  6.3 
16.2 
26.2 

Oct.  6.2 
16.2 

26.1 

Nov.    5.1 

15.1 

25.1 

Dec.    5.0 

15.0 
25.0 
34.9 


S  Seipentli. 
Mag.  3.6 


Right 
Ascension. 


h      m 
17     32 


Mean  Place 
Sec  ^,  Tan  a 


Df^,  i>»a 


s 
46.062 

46.283 
46.535 
46.812 
47.109 

47.418 
47.734 
48.051 
48.367 
48.676 

48.976 
49.263 
49.533 
49.783 
50.008 

50.205 
50.370 
50.500 
50.592 
50.642 

50.652 
50.621 
50.552 
50.449 
50.317 

50.163 
49.995 
49.825 
49.662 
49.515 

49.396 
49.313 


221 

252 
277 
207 
309 


aid 

317 
316 
300 
300 

287 
270 
250 
225 
107 


105 

130 

02 

50 

10 

31 

60 

103 

132 

154 

168 
170 
163 
147 
110 

83 


41 

49;272  — 
49.278  * 
49.333  " 

105 

49.438 
49.589  "^ 
49.782  ^^^ 


Declina- 
tion. 


-15  20 


53.39 
54.05 
54.74 
55.42 
56.07 

56.63 
57.09 
57.39 
57.56 


57.57  - 
13 


60 
60 
68 
65 
56 

46 

30 
17 


57.44 
57.17 
56.80 
56.35 
55.86 

55.34 
54.82 
54.32 
53.87 
53.46 

53.10 
52.79 
52.52 
52.31 
52.11 

51.94 
51.78 
51.65 
51.53 
51.45 

51.41 
51.44 
51.55 
51.76 


27 
37 

45 
40 
52 

52 
50 
45 
41 
30 

31 
27 
21 
20 
17 

16 

13 

12 

8 

4 

3 
11 
21 


52.07  ^^ 

42 


52.49 
53.00 
53.60 


51 

60 


46.509 
1.037 


47.56 
-0.274 


+0.07 
0.0 


0.00 
-2.0 


t  Herculii. 
Mag.  3.8 


Right 
Ascension. 


h   m 
17  37 


s 

4.230 
4.415 
4.651 
4.932 


185 
236 
281 


5.252  ^* 
347 

5.599 
5.963^ 
6.337  ^"* 
6.712  ^^* 
7.079  ^^ 

350 
7.429 
7.756  ^^ 


8.052 
8.313 
8.532 

8.705 
8.830 
8.902 
8.921 
8.886 

8.799 
8.663 
8.479 
8.258 
8.001 

7.721 
7.426 
7.126 
6.832 
6.557 


206 
201 
210 
173 

125 
72 
10 

35 

87 


130 
184 
221 
257 
280 


205 
300 
204 
275 
244 


6-l^»  157 

^•951  101 
5.850   3^ 

5.811  — 

23 

5.834 
5.920   ^ 
6.067  "^ 


Declina- 
tion. 


+46     2 


51.19 
47.87 
44.77 
41.97 
89.60 

37.76 
36.48 
35.83 

OO.OO 

36.45 


332 
310 
280 
237 
184 


37.67 
39.43 
41.67 
44.30 
47.21 

50.33 
53.54 
56.76 
59.91 
62.88 

65.63 
68.07 
70.17 
71.88 
73.15 


128 

05 

0 

62 

122 

170 
224 
203 
201 
312 

321 
322 
315 
207 
275 

244 

210 
171 
127 

82 


74.33  — 
74.18  ^^ 
73.55  ^ 
72.42  ^^^ 

160 

70.82 

204 
245 
280 
308 
328 


68.78 

68.33 
63.53 
60.45 

57.17 
53.80 
50.43 


337 
337 


5.633 
1.441 


61.81 
+1.037 


+0.03 
0,0 


+0.01 
-1.0 


00  Diaconli. 

Mag.  4.9 


Right 
Ascension. 


h      m 
17     37 


s 
22.85 
23.07 
23.40 
23.82 
24.32 

24.90 
25.51 
26.15 
26.79 
27.42 

28.01 
28.56 
29.04 
29.43 
29.74 

29.94 
30.06 
30.07 
29.98 
29.77 

29.49 
29.11 
28.65 
28.13 
27.55 

26.93 
26.29 
25.64 
25.00 
24.40 

23.84 
23.35 
22.94 
22.62 
22.42 

22.33 
22.35 
22.50 


22 
33 
42 
50 

58 

61 
64 
64 
63 
50 

55 
48 
30 
31 
20 

12 
1 

0 
21 
28 

38 
46 
52 
58 
62 

64 
65 
64 
60 
56 

49 
41 
32 
20 
9 

2 
15 


Dcrlino- 
tion. 


+68  47 


37.43 
33.94 
30.66 
27.74 
25.28 


340 
328 
202 
246 
101 


23.37  ,^ 
22.08  ^ 
21.45  — 
21.51  ^ 
22.23   "^ 

135 

23.58 


25.52 
27.95 
30.77 
33.92 

37.26 
40.70 
44.14 
47.50 
50.69 

53.61 
56.21 
58.44 
60.24 
61.57 

62.41 
62.74 
62.54 
61.81 
60.57 

58.82 
56.59 
53.94 
50.92 
47.62 

44.11 
40.52 
36.95 


104 
243 
282 
315 
334 


344 
344 
336 
310 
202 


260 
223 
IKO 
133 

84 

33 

20 

73 

124 

175 

223 
205 
3(»2 
330 
351 


350 
357 


26.494 
2.765 


48.67 
+2.577 


I 


-0.01 
0.0 


+0.02 


7  Pavonis. 
Mag.  3.6 


Right 
Ascension. 


h      m 
17     37 


s 

27.46 
27.88 
28.37 
28.92 
29.53 

30.18 
30.84 
31.52 
32.19 
32.85 

33.48 
34.09 
34.67 
35.19 
35.65 

36.04 

36.36 

36.60 

36.75 

36.80  - 
3 

36.77 

36.65 

36.44 

36.17 

35.83 

35.44 
35.03 
34.60 
34.19 
33.82 

33.50 
33.26 
33.10 


42 
40 
55 
61 
65 

66 
68 
67 
60 
03 

01 
58 
52 
40 
30 

32 
24 
15 


12 
21 
27 
34 
30 

41 
43 
41 
37 
32 

24 

10 


33.04  - 
33.10    * 

10 


33.26 
33.52 
33.87 


20 
35 


Declina- 
tion. 


-64   41 


n 


8.79 
6.69 
4.84 
3.28 
2.04 


210 
185 
150 
124 
01 


1.13 

0.58 


55 


20 

0.38  — 

0.52   ^* 

0.99   ^7 
7V 

1.78 

100 

135 

101 

182 

100 

9.64 
11.77  ^*^ 


2.87 
4.22 
5.83 
7.65 


13.98 
16.20 
18.39 

20.46 
22.38 
24.04 
25.40 
26.43 


221 
222 
210 
207 


102 
lOO 
130 
103 
01 


27.04    ^^ 

27.22  — 

26.94   ^ 

26.21    ^ 

25.04  "7 
155 

23.49 

180 

217 

230 

245 

240 

240 
225 


21.60 

19.43 
17.07 
14.62 

12.16 
9.76 
7.51 


29.038 
2.339 


7.02 
-2.114 


+0.11 


-0.01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


w 


UlllllKtOII 

aanTone. 


JaQ.  1.0 
10.9 
20.9 
30.9 

Feb.    9.9 


Mar. 


19.8 
29.8 
10.8 
20.7 
30.7 


Apr. 


9.7 

19.7 

29.6 

May     9.6 

19.6 

29.6 

Jane    8.5 

18.5 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.4 
17.3 
27.3 

Sept.  6.3 
16.3 
26.2 

Oct.  6.2 
'l6.2 

26.1 

Nov.    5.1 

15.1 

25.1 

Dec.    5.0 

15.0 
25.0 
35.0 


Mean  Place 
Sec  d.  Tan  d 


Df  a,  Dm  a 


y  Ophiuolii. 
Mag.  3.7 


Right 
AsocnsJMi. 


h 
17 


m 
43 


s 

40.288 
40.478 
40.702 
40.953 
41.223 

41.508 
41.803 
42.101 
42.400 
42.694 

42.980 
43.254 
43.512 
43.751 
43.966 

44.155 
44.313 
44.436 
44.522 
44.571 

44.579 
44.548 
44.479 
44.378 
44.246 

44.094 
43.927 
43.755 
43.589 
43.436 

43.308 
43.210 
43.152 
43.138 
43.169 

43.248 
43.372 
43.537 


190 
224 
251 
270 
286 

205 
296 
299 

294 
286 

274 
258 
239 
215 
189 


158 

123 

86 

49 

8 

31 

60 

101 

132 

152 

167 
172 
166 
153 
128 

96 
58 
14 

31 
79 

124 
165 


DecUna- 
tkm. 


+  2  44 


// 


9.51 
7.88 
6.30 
4.84 
3.55 

2.51 
1.76 
1.32   ,, 
1.21  — 
1.44   ^ 

54 

1.98 


163 
158 
146 
129 
104 


75 
44 


2.82 
3.91 
5.18 
6.60 

8.12 

9.69 

11.24 

12.75 

14.16 


84 
109 
127 
142 
152 


157 
155 
151 
141 
129 


15.45 
16.60 
17.59 
18.41 
19.04 

19.49 
19.74 


115 
99 
82 
63 
45 

25 

19.80  — 
19.65   ^* 

34 
54 


19.31 

18.77 
18.01 
17.05 
15.89 
14.58 

13.12 

11.55 

9.94 


76 

96 

116 

131 

146 

157 
161 


40.805 
1.001 


16.87 
+0.048 


89  Hercnlis. 
Mag.  5.5 


Right 
Asoenskm. 


h 
17 


m 
52 


s 

1.059 
1.227 
1.435 
1.676 
1.945 

2.233 
2.536 
2.846 
3.159 
3.468 

3.768 
4.055 
4.324 
4.569 
4.787 

4.974 
5.125 
5.237 
5.307   ^ 
5.334  — 

15 

5.319 
5.261 
5.165 
5.031 
4.866 


168 
208 

241 
209 
288 

303 
310 
313 
309 
300 

287 
269 
245 
218 
187 


151 
112 

70 


4.679 
4.476 
4.266 
4.059 
3.866 

3.696 
3.557 
3.458 
3.403     g 
3.397  — 

44 

3.441 
3.535 
3.674 


58 

96 

134 

165 

187 

203 
210 
207 
193 
170 

139 
99 
55 


94 
139 


DeclinA- 
tion. 


+26    3 


// 


36.89 
34.18 
31.61 
29.26 
27.22 

25.59 

24.42 

23.76   ^^ 

23.62  — 

24.01   ^ 
90 

24.91 


271 
257 
235 
204 
163 


117 

66 


26.27 
28.04 
30.15 
32.51 

35.06 
37.70 
40.36 
42.96 
45.45 

47.77 
49.86 
51.68 
53.18 
54.35 

55.17 
55.62 
55.68 
55.35 
54.63 

53.53 
52.07 
50.25 
48.12 
45.75 

43.17 
40.48 
37.76 


136 
177 
211 
236 
255 


264 
266 
260 
249 
232 


209 
182 
150 
117 
82 


45 
6 

33 

72 

110 

146 
182 
213 
237 
258 

269 
272 


S  Diaoonii. 
Mag.  3.9 


1.889 
1.113 


45.44 

+0.489 


+0.06 
0.0 


0.00 
-1.0 


1+0.05 
0.0 


0.00 
-1.0 


Right 
Ajoeiialon. 


n       m 
17     52 

s 

2.497 


2.664 
2.902 
3.202 
3.557 

3.954 
4.381 
4.829 
5.282 
5.728 

6.160 
6.562 
6.927 
7.246 
7.512 

7.719 
7.863 
7.940 
7.947 

7.887 

7.760 
7.570 
7.322 
7.023 
6.681 

6.307 
5.910 
5.506 
5.107 
4.725 

4.375 
4.068 
3.817 
3.631 
3.516 

3.479 
3.521 
3.640 


167 
238 
300 
355 
397 


427 
448 
453 
446 
432 


402 
365 
319 
266 
207 


144 

77 

7 

60 
127 

190 
248 
299 

342 
374 

397 
404 
399 
382 
350 

307 
251 
186 
115 
37 


42 
119 


Declina- 
tion. 


+56  52 


// 


58.24 
54.76 
51.46 
48.47 
45.91 


348 
330 
299 
256 
206 


43-^  145 
42.40   ^^ 

41.59   „ 

41.44  — 

41.97   ^ 
115 


43.12 
44.86 
47.12 
49.81 
52.83 

56.08 
59.47 
62.90 
66.27 
69.50 

72.51 
75.22 
77.60 
79.57 
81.10 

82.15 
82.70 


82.74  — 

82.24   ^ 

81.24  ^«> 
152 


174 
226 
260 
302 
325 


339 
343 
337 
323 
301 


271 
238 
197 
153 
105 


55 


79.72 
77.73 
75.28 
72.46 
69.31 

65.93 
62.41 
58.90 


199 
245 
282 
815 
338 


352 
351 


4.646 
1.830 


67.86 
+1.533 


+0.02 
0.0 


0.00 


SdDxaoonii. 

Mag.  5.0 


Right 
Ascension. 


h 
17 

s 
5.88 
6.09 
6.47 
7.02 
7.73 

8.55 

9.47 

10.43 

11.42 

12.40 

13.33 
14.19 
14.95 
15.57 
16.06 

16.38 
16.55 
16.55 
16.39 
16.05 

15.57 
14.95 
14.19 
13.33 
12.38 

11.35 

10.29 

9.20 

8.13 

7.09 

6.11 
5.22 
4.45 
3.83 
3.36 

3.08 
2.98 
3.06 


in 
53 


21 
88 

66 

71 
82 

02 
96 
09 

OS 
93 

86 
76 
62 
49 
32 

17 

0 

16 

34 

48 

62 
76 
86 
06 
103 

106 
109 
107 
104 
08 

89 
77 
62 
47 
28 

10 
8 


Declina- 
tion. 


+76  58 


// 


19.47 

16.01 

12.73 

9.76 

7.20 

5.16 
3.72 
2.91 
2.77 
3.31 

4.47 

6.21 

8.47 

11.16 

14.18 

17.43 
20.82 
24.25 
27.63 
30.86 

33.86 
36.58 
38.96 
40.93 
42.46 

43.52 
44.08 
44.12 
43.64 
42.64 

41.13 
39.15 
36.71 
33.91 
30.77 

27.41 
23.91 
20.41 


846 
828 
207 
266 
204 

144 

81 
14 

64 
116 


174 
226 
260 
302 
325 

339 
343 
338 
323 
300 

272 
238 
197 
153 
106 


56 


48 
100 
161 

108 
244 
280 
814 


360 
860 


12.489 
4.436 


29.06 
+4.322 


-0.05 


+0.01 


460 


APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaihiDfton 
Mean  Tune. 


*■?: 


Jan.  1.0 
10.9 
20.9 
90.9 

Feb.    9.9 

19.8 
29.8 
Mar.  10.8 
20.8 
30.7 

Apr.  9.7 
19.7 
29.6 

May  9.6 
19.6 

29.6 

June    8.5 

18.5 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.4 
17.3 
27.3 

Sept.  6.3 
16.3 
26.2 

Oct  6.2 
16.2 

26.1 

Nov.    5.1 

15.1 

25.1 

Dec.    5.0 

15.0 
25.0 
35.0 


Mean  Place 
Sec  ^,  Tan  ^ 


6  Herculii. 
Mag.  4.0 


Right 
Ascension. 


h 
17 


m 
53 


s 
21.202 

21.365 
21.575 
21.823 
22.105 

22.413 
22.737 
23.072 
23.411 
23.746 

24.072 
24.380 
24.667 
24.926 
25.152 

25.342 
25.490 
25.593 
25.649 


163 

210 
248 
282 
308 


324 
335 
339 
335 
326 


308 
287 
259 
226 
190 

148 

103 

56 

8 


25.657  — 

39 

25.618 


25.533 
25.403 
25.235 
25.033 

24.807 
24.564 
24.314 
24.066 
23.833 


85 

130 
168 
202 
226 


243 
250 
248 
233 
209 


23.624  ^^^ 
23.449  ^ 
23.316 
23.231 
23.199  — 

23 

23.222 
23.300  '^ 
23.431  ^^ 


22.320 
1.257 


DeclinHr 
tion. 


+37  15 


30.53 
27.44 
24.50 
21.83 
19.52 

17.66 
16.34 
15.58 
15.43 
15.88 

16.89 
18.44 
20.44 
22.81 
25.50 

28.39 
31.40 
34.44 
37.44 
40.30 

42.97 
45.38 
47.48 
49.23 
50.59 

51.55 
52.07 
52.13 
51.74 
50.90 

49.61 
47.89 
45.78 
43.31 
40.57 

37.60 
34.50 
31.38 


309 
294 
267 
231 
186 


132 
76 
15 

45 
101 

155 
200 
237 
260 
289 

301 
304 
300 
286 
267 

241 
210 
175 
136 
96 

52 
6 

39 

84 

129 

172 
211 
247 
274 
297 


310 
312 


y  Ophiuchi. 
Mag.  3.5 


Right 
Aaoension. 


39.49 
+0.761 


h   m 
17  54 


D^a^Dma    /  0,0 


04 


0.00 
-1.0 


s 
23.620 
23.812 
24.039 
24.293 
24.568 

24.858 
25.159 
25.466 
25.773 
26.077 

26.376 
26.665 
26.940 
27.197 
27.433 

27.642 
27.820 
27.965 
28.072 
28.139 

28.164 
28.148 
28.093 
28.003 
27.881 

27.735 

27.572 
27.403 
27.237 
27.084 

26.955 
26.856 
26.798 


192 
227 
254 
275 
290 


301 
307 
307 
304 
299 

289 
275 
257 
236 
209 


178 

145 

107 

67 

25 

16 

55 

90 

122 

146 

163 
169 
166 
153 
129 

99 
58 


15 
26.783  — 

26.814  ^^ 

79 

26.893 
27.018  ^^ 
27.185  ^®^ 


Declina- 
tion. 


-  9  45 


57.58 
58.47 
59.36 
60.20 
60.96 

61.58 
62.04 
62.30 
62.37 
62.20 

61.85 
61.32 
60.63 
59.84 
58.97 

58.05 
57.14 
56.25 
55.41 
54.64 

53.96 
53.36 
52.86 
52.45 
52.12 

51.89 
51.73 
51.64 
51.63- 
51.70   ^ 

15 
51.85 


89 
89 
84 
76 
62 


46 
26 

7 

17 
35 

53 
69 
79 
87 
92 

91 
89 
84 
77 
68 

60 
50 
41 
33 
23 

16 
9 


52.12 

52.49 
52.97 
53.56 

54.27 
55.06 
55.91 


27 
37 
48 
59 
71 


79 
85 


24.092 
1.015 


51.32 
-0.172 


+0.07 
0.0 


0.00 
-1.0 


S  Herculii. 

Mag.  3.8 


Right 
Ascension. 


b      m 
17     54 


s 

29.142 

29.307 
29.514 
29.754 
30.023 


165 
207 
240 
260 
291 


30.314 
30.621  ^ 
30.937  ^^® 

3^-2^  3I5 

31.570^" 

306 


31.876 
32.169 
32.444 
32.693 
32.914 

33.103 
33.255 
33.367 
33.436 
33.461 

33.442 
33.380 
33.276 
33.137 
32.965 

32.769 
32.557 
32.338 
32.121 
31.919 

31.738 
31.590 
31.481 
31.417 
31.402 

31.439 
31.527 
31.662 


293 
275 
249 
221 
189 


152 

112 

09 

25 

10 

62 
104 
139 
172 
196 

212 
219 
217 
202 
181 

148 

109 

64 

15 

87 

88 
135 


Derlina- 
tion. 


+29  14 


tt 


73.85 
71.02 
68.33 
65.88 
63.76 

62.05 

60.82 

60.12   j^ 

59.96  ~ 

60.36   ^ 
92 

61.28 


283 
269 
245 
212 
171 


123 
70 


62.68 
64.51 
66.70 
69.15 

71.81 
74.57 
77.35 
80.10 
82.71 

85.14 
87.34 
89.27 
90.86 
92.11 

92.99 
93.48 
93.56 
93.23 
92.49 

91.34 
89.80 
87.92 
85.70 
83.21 

80.53 

77.72 
74.88 


140 
183 
219 
245 

QOA 


276 
278 
275 
261 
243 


220 
103 
159 
125 

88 


49 

8 

33 

74 
115 

154 
188 
222 
249 
268 

281 
284 


30.046 
1.146 


82.39 
+0.560 


\ 


+0.05 
0.0 


0.00 


y  Biaconis. 
Mag.  2.4 


aSBSa 


Aion. 


h      m 

li  54 


37.560 
37.722 
37.943 
38.219 
38.542 

38.901 
39.286 
39.688 
40.096 
40.498 

40.888 
41.255 
41.590 
41.887 
42.139 


162 
231 
276 
323 
359 


385 
403 
408 
402 
390 

367 
336 
297 
262 
202 


42.341  ^^^ 

42.488 

42.576 

42.604  — 

42.573  '^ 
92 


42.481 
42.333 
42.132 
41.885 
41.599 

41.282 
40.946 
40.601 
40.259 
39.933 

39.635 
39.377 
39.168 
39.017 
38.931 

38.912 
38.964 
39.082 


148 
201 
247 
286 
317 

336 
346 
343 
336 
208 

358 

309 

151 

86 

19 

63 

lis 


Declina- 
tion. 


+51   29 


44.58 
41.16 
37.92 
34.97 
32.43 


342 
324 
295 
254 
204 


30.39  ,^^ 

28.94   ^ 

28.10   ^, 

27.93  — 

28.42   ^^ 
110 

29.52 

168 
219 
261 
296 
318 


31.20 
33.39 
36.00 
38.96 

42.14 
45.45 
48.82 
52.13 
55.31 

58.27 
60.95 
63.30 
65.26 
66.79 

67.85 
68.42 


331 
337 
331 
318 
296 


268 
235 
196 
153 
106 


57 

68.50  — 
68.07  *^ 
67.11   ^ 

145 


65.66 
63.74 
61.39 
58.64 
55.58 

52.28 
48.85 
45.40 


193 
235 
275 
806 
330 

343 
345 


39.325 

1.606 


53.85 
+1.257 


+0.03 

.  0.0 


0.00 
-1.0 


APPARENT  PliACES  OF  STARS,  1916.  461 

FOR  THE  UPPER  TRANSIT  AT  WAaHINGTON. 


462  APPARENT  PLACES  OF  STABS,  1916. 

FOR  THE  UPPER  TRANSIT  AT 


APPARENT  PLACES  OF  STABS,  1916.  463 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


464  APPARENT  PLACES  OF  STABS,  1916. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


APPARENT  PLACES  OF  STARS,  1916. 


465 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WMhhiKton 
Mean  Time. 


Jan. 


Feb. 


1.0 
11.0 
20.9 
30.9 

9.9 


19.9 
29.8 
Mar.  10.8 
20.8 
30.7 

Apr^  9.7 
19.7 
29.7 

Kay  9.6 
19.6 

29.6 

June    8.6 

18.5 

28.5 

July    8.5 

18.4 
28.4 
Aug.  7.4 
17.4 
27.3 

Sept.  6.3 
16.3 
26.3 

Oct.  6.2 
16.2 

26.2 

Nov.    5.1 

15.1 

25.1 

Dec.    5.1 

15.0 
25.0 
35.0 


A.  Saclttazli. 
Mag.  2.9 


Ascension. 


h      m 
18    22 


Mean  Place 
Sec  ^,  Tan  ^ 


8 

46.717 
46.901 
47.124 
47.379 
47.660 

47.963 
48.280 
48.608 
48.941 
49.277 

49.612 
49.940 
50.257 
50.558 
50.840 

51.095 
51.319 
51.509 
51.657 
51.763 


184 
223 
265 
281 
303 

317 
328 
333 
336 
335 

328 
317 
301 
282 
255 


224 
190 
148 
106 
58 

51.821 
51.833  — 
51.799  ^ 
51.722  " 
51.608  "* 

146 


51.462 
51.294 
51.113 
50.930 
50.758 


168 
181 
183 
172 
154 


50.604^ 

50.481 

50.397 

39 

50.358  — 
50.368  ^^ 

60 


50.428 
50.537 
50.692 


109 
155 


Declina- 
tion. 


-25  28 


// 


14.99 
14.80 
14.64 
14.51 
14.39 

14.27 
14.12 
13.93 
13.69 
13.41 

13.10 
12.77 
12.43 
12.10 
11.81 

11.58 
11.41 
11.32 


11.31  - 

11.38   ' 
14 


19 
16 
13 
12 
12 

15 
19 
24 
28 
31 

33 
34 
33 
20 
23 

17 
9 


11.52 
11.71 
11.94 
12.17 
12.40 

12.69 
12.72 


12.77  - 
12.74  ^ 
12.63  " 

20 
12.43 


19 
23 
23 
23 
19 


13 


12.16 

11.85 
11.52 
11.19 

10.88 
10,60 
10.37 


27 
31 
33 
33 
31 


28 
23 


47.209 
1.108 


9.43 
-0.476 


+0.07 
0.0 


0.00 


C  Seipentis. 
Mag.  5.4 


RiKht 
Ascension. 


h 
18 


m 
25 


8 

18.152 
18.307 
18.499 
18.720 
18.967 

19.231 
19.512 
19.802 
20.097 
20.397 

20.695 
20.988 
21.269 
21.539 
21.788 

22.013 
22.211 
22.376 
22.504 
22.593 

22.640. 


22.646  — 

22.608  ^ 

22.535  ^^ 

22.426  ^^ 
136 

22.290 


155 
192 
221 
247 
264 

281 
290 
295 
300 
298 

293 
281 
270 
249 
225 


198 

165 

128 

89 


6 


22.135 
21.967 
21.797 
21.635 

21.492 
21.375 
21.291 
21.249 
21.248  -^ 

44 

21.292 


155 
168 
170 
162 
143 

117 
84 
42 


21.380 

21.510 


88 
130 


Declina- 
tion. 


-22 


// 


32.05 
33.29 
34.49 
35.61 
36.59 

37.39 
37.94 
38.23 
38.23 
37.96 

37.39 
36.58 
35.54 

33.01 

31.60 
30.17 
28.72 
27.35 
26.06 

24.89 
23.84 
22.93 
22.20 
21.60 

21.16 
20.87 
20.75 
20.79 
20.98 

21.31 
21.80 
22.45 
23.24 
24.19 

25.25 
26.40 
27.61 


124 

120 

112 

98 

80 

55 

29 

0 

27 
57 

81 
104 
120 
133 
141 

143 
145 
137 
129 
117 

105 
91 
73 
60 
44 

29 
12 

4 

19 
33 

49 
65 
79 
95 
106 

115 
121 


18.673 

1.001 


25.95 
-0.036 


+0.06 
0.0 


0.00 
-1.0 


1  Aqiiil». 

Mag.  4.1 


RiKht 
Ascension. 


h 
18 


m 
30 


s 

37.662 

37.818 
38.011 
38.233 
38.480 

38.747 
39.031 
39.324 
39.626 
39.931 

40.235 
40.536 
40.825 
41.103 
41.362 

41.597 
41.806 
41.980 
42.120 
42.217 


156 
193 
222 

247 
267 

284 
293 
302 
305 
304 

301 
289 
278 
259 
235 

209 

174 

140 

97 

66 


42.273 

42.286  — - 

42.257   ^ 

42.188  ^ 

42.084  ^^ 
131 


41.95a 
41.798 
41.632 
41.462 
41.303 

41.157 
41.038 
40.952- 
40.909 


155 

166 
170 
159 
146 

119 
86 
43 


40.907  — 

45 

40.952 


41.038 
41.169 


86 
131 


Declina- 
tion. 


-  8  18 


// 


19.33 
20.18 
21.02 
21.79 
22.47 

23.01 
23.36 


85 
84 
77 
68 
54 

35 


23.48  — 
23.40    * 


23.10 

22.59 
21.86 
20.98 
19.99 
18.91 

17.79 
16.64 
15.54 
14.52 
13.59 

12.75 
12.01 
11.39 
10.90 
10.53 

10.27 
10.11 
10.04  — 
10.07     ^ 


30 

51 

73 

88 

99 

108 

112 

115 

110 

102 

93 

84 

74 
62 
49 
37 
26 

16 


10.20 
10.40; 

10.72 
11.13 
11.63 
12.24 

12.94 
13.72 
14.53 


13 

20 

32 
41 
50 
61 

70 

78 
81 


38.155 
1.011 


13.41 
-0.146 


+0.06 
+0.1 


0.00 


C  Pavonis. 
Mag.  4.1 


Right 
Ascension. 


h 
18 


m 
33 


8 

11.16 
11.53 
12.01 
12.59 
13.27 

14.02 
14.82 
15.66 
16.54 
17.41 

18.28 
19.15 
19.97 
20.74 
21.45 

22.08 
22.62 
23.05 
23.38 
23.58 

23.66 
23.60 
23.43 
23.14 
22.75 

22.26 
21.72 
21.14 
20.54 
19.96 

19.42 
18.96 
18.60 
18.34 


37 
48 
58 
68 
75 

80 
84 
88 
87 
87 

87 
82 
77 
71 
63 

54 
43 
33 
20 

8 

6 
17 
29 
39 
49 

54 
58 
60 
58 
54 

46 
36 
26 


18.21  H 

2 

18.23 
18.37  " 
18.64  ^ 


Declina- 
tion. 


-71   29 


71.62 
68.85 
66.23 
63.80 
61.64 

59.78 
58.26 
57.11 
56.34 
55.95 

55.94 
56.32 
57.07 
58.19 
59.62 

61.36 
63.36 
65.56 
67.91 
70.34 

72.79 
75.17 
77.40 
79.40 
81.09 


277 
262 
248 
216 
186 


152 

115 

77 

30 

1 


38 

75 

112 

148 

174 

200 
220 
235 
243 
245 

238 
223 
200 
109 
133 


82.42 
83.32  ^^ 
83.74  — 
83.65    • 
83.06  ^ 

110 


81.96 
80.39 
78.41 
76.09 
73.50 

70.74 
67.90 
65.07 


157 
198 
232 
259 
276 

284 
283 


13.415 
3.152 


66.93 
-2.989 


+0.14 


+0.03 
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APPARENT  PLACES  OF  STAB8,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wasbincton 
Mean  Tune. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    0.9 

19.9 
29.8 
Mar.  10.8 
20.8 
80.8 

Apr.  9.7 
19.7 
29.7 

May  9.7 
19.6 

29.6 

June    8.6 

18.5 

28.5 

July    8.5 

18.5 
28.4 
Aug.  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.2 
16.2 

26.2 

Nov.    6.2 

15.1 

25.1 

Dec.    5.1 

15.1 
25.0 
35.0 


oDxaoonis. 

Mag.  4.8 


RifOit 
AjoensJon. 


h      m 
18    49 


8 

55.288 
55.350 
55.492 
55.707 
55.993 

56.339 
56.735 
67.171 
57.632 
58.108 

58.586 
59.063 
59.495 
59.902 
60.264 


62 

142 
215 
286 
346 


306 
436 
461 

476 
478 

467 
442 
407 
362 
307 


Mean  Place 
Sec  d,  Tan  d 


60.571  2^ 
60.816  ^^ 
60.993  ^^ 
61.096  3, 
61.126  — 

61.079 

120 
191 
255 
312 
360 

308 
432 
433 
431 
4^ 

384 
57.018  ^ 

56.734  ^* 
56.613  ^^ 

148 

56.365  ^^ 
56.295  — 
56.305   ^^ 


60.959 
60.768 
60.513 
60.2Q1 

59.841 
59.443 
59.021 
58.588 
58.157 

67.742 
67.35S 


DacUna- 
tion. 


+59  16 


ft 


63.60 
60.15 
66.74 
63.50 
50.67 


345 
341 
324 
283 
253 


^•^202 

44.69  ^ 

43.79   ^3 

43.66  — 
53 


44.19 
45.36 
47.10 
49.36 
52.07 

55.13 
58.44 
61.01 
65.45 
68.97 

72.39 
75.61 
78.57 
81.21 
83.47 


116 
175 
226 
271 
306 


331 
347 
354 
352 
342 


322 
296 
264 
226 
184 


85.31 
86.69 
87.57 


138 
88 


36 

87.93  — 

87.76   " 
71 

87.05 

125 
176 
223 
265 
300 

3?6 
340 


85.80 

84.04 
81.81 
79.16 

76.16 
72.90 
69.50 


57.842 
1.958 


67.39 
+1.683 


(TSaclttuU. 

Mag.  2.1 


Right 
Aaoonslon. 


h      m 
18    60 


8 

2.916 
3.071 
3.268 
3.498 
3.769 

4.043 
4.347 
4.665 
4.994 
6.330 

5.668 
6.005 
6.336 
6.656 
6.957 

7.237 

7.487 
7.702 
7.878 
8.011 


156 
197 
230 
261 
284 

304 
318 
329 
336 
338 

337 
331 
320 
301 
280 

250 
215 
176 
133 
85 


8.096.  3g 
8.134  — 
8.123   ^^ 

56 

97 

134 


8.067 
7.970 

7,836 
7.676 
7.498 
7.313 
7.133 

6.970 
6.830 
6.727 
6.665 
6.649 

6.681 
6.761 
6.888 


lao 

178 
185 
180 
163 

140 

103 

62 

16 

32 
127 


DecUna- 
tion. 


-26  24 


// 


13.81 
13.44 
13.09 
12.74 
12.39 

12.02 
11.62 
11.19 
10.71 
10.20 

9.66 
9.11 
8.57 
8.06 
7.61 


37 
35 
35 
35 
37 


40 
43 

48 
51 
54 


55 
54 
51 
45 
37 


7.24^ 

^•«7ie 
6.81   g 

6.75- 

6.80   ^ 
15 

6.95 


7.1.9 
7.48 
7.81 
8.16 

8.47 
8.72 
8.91 
9.01 
9.01 

8.91 
8.72 
8.44 
8.11 

7.74 

I 

7.35 
6,96 
6.57 


34 
29 
33 
34 
32 


25 

10 
10 

0 
10 

19 
28 
83 
87 
39 

39 
39 


3.394 
1.116 


7.93 
-0.496 


J>^a,  Dtta    l+O.i 

D^a,D^a   1+0.1 


02 


-I.O 


+0.07 
+0.1 


+0.01 

-rl.O 


ff  SeipentU  pr, 
Mag.  4.5 


Right 
Ascension. 


h 
18 


m 
52 


8 

2.033 
2.169 
2.320 
2.512 
2.733 

2.976 
3.239 
3.616 
3.803 
4.098 

4.396 
4.692 
4.982 
5.262 
5.524 

5.766 
5.981 
6.164 
6.311 
6.419 


126 
161 
192 
221 
243 

263 
277 
287 
296 
298 

296 
290 
280 
262 
242 


215 
183 
147 
108 
66 


6.485 

6.508  — 

6.488   ^ 

6.428   ^ 

6.333  ^ 
127 

6.206 

ISO 
166 
172 
167 
155 


6.056 
5.890 
5.718 
6.661 


6.396 
6.263 
5.160 
6.093 
5.066 

5.081 
5.138 
6.237 


133 

103 

67 

27 

15 

57 
99 


Declina- 
tion. 


+  46 


// 


30.89 
29.40 
27.94 
26.57 
25.38 

24.40 
23.70 
23.31 


149 
146 
137 
119 
98 

70 
39 
6 


23.25  — 
23.55  ^ 

63 


24.18 
25.12 
26.35 
27.79 
29.43 


31.17 
32.99 
34.81 
36.60 
38.30 

39.88 
41.32 
42.59 
43.66 
44.54 

46.20 
45.67 
45.91 
45.95  — 
45.78   " 

38 
45.40 
44.81 
44.02 
43.04 
41.88 


94 
123 
144 
164 
174 

182 
182 
179 
170 
158 

144 

127 

107 

88 

66 

47 
24 


40.68 

39.17 
37.70 


59 

79 

98 

U6 

130 

141 
"7 


2.600 
1.Q03 


36.22 
+0.071 


+0.06 
\+0A. 


0.00 


BLyne. 

Var.  4.0-4.7 


Right 
Aaoensfon. 


h      m 
18    62 


8 

46.291 
45.376 
45.616 
45.704 
46.939 

46.213 
46.620 
46.862 
47.203 
47.566 

47.928 
48.287 
48.631 
48.966 
49.251 

49.511 
49.729 
49.901 
50,022 
50.039 

50.101 
50.059 
49.962 
49.817 
49.629 

49.402 
49.147 
48.873 
48.591 
48.311 

48.046 
47.802 
47.596 
47.429 
47.311 

47.248 


47.240  — 
47.288   ^ 


85 
139 
189 
235 
274 

307 
332 
351 
362 
363 


359 
344 
325 
295 
200 


218 

172 

121 

67 

12 


42 

97 

145 

188 

227 


255 
274 
282 
280 
266 


243 
207 
166 
118 
63 


8 


Declina- 
tion. 


+43   49 


f» 


61.51 
68.33  ^^' 
66.19  ''' 
62.23  ^ 
49.55^ 

230 


47.25 
45.43 
44.15 
43.48 
43.44 

44.00 
45.15 
46.85  ''' 

2ls 


182 
12s 

67 
4 

56 
115 


49.03 
51.61 

64.51 
57.64 
60.91 
64.23 
67.52 

70.69 
73.67 
76.41 
78.84 
80.91 


2SH 
291) 


an 

327 
33-J 
329 
317 


29^ 
271 
24:i 
207 
lr>7 


82.58  ^,^^ 
83.ii2  .^ 
84.60 
h  84.91  - 
84.72 


31 

1* 
6> 


•^.04 

.82.88 

81.24 

79.17 

.76.71 

73.95 

.70.94 

67.80 


116 

164 
207 
24t; 

27f 


301 
3U 


46.762 
1.386 


65.64 
+0.960 


+0.04 
l+OA 


-0.01 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wariilnctoii 
MwnTiine. 


Jan. 


Feb. 


1.0 
11.0 
21.0 

ao.9 

9.9 


19.9 
29.8 
Ifar.  10.8 
20.8 
30.8 

Apr.  9.7 
19.7 
29.7 

May  9.7 
19.6 

29.6 

June    8.6 

18.5 

28.5 

July    8.5 

18.5 
28.4 
Aug.  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.     6.2 

16.2 

26.2 

Nov.    5.2 

15.1 

25.1 

Dec.    5.1 

15.1 
25.0 
35.0 


VLyre. 
Mag.  3.3 


Right       .    Doolinu- 
Atcensiou.   i       tion. 


h 
18 


m 
55 


Mean  Place 
Sec  S,  Tan  d 


D^  a.  Dm  a 


8 

46.993 
47.087 
47.227 
47.409 
47.627 

47.877 
48.153 
48.452 
48.765 
49.087 

49.413 
49.736 
50.050 
60.347 
50.624 

50.871 

51.084 

51.259 

51.390 

51.475 

51.513 
51.502 
51.443 
51.340 
51.198 

51.021 
50.817 
50.598 
50.370 
50.144 

49.932 
49.741 
49.581 
49.459 
49.379 

49.346 
49.362 
49.426 


94 
140 
1S2 
218 
250 


276 
299 
313 
322 
326 


323 
314 
297 
277 
247 


213 

175 

131 

85 

38 

11 

59 

103 

142 

177 

204 
219 
228 
226 
212 

191 

160 

122 

80 

33 

16 
64 


+32   34 
// 

20.72 
17.89 


15.11 
12.48 
10.10 


283 
278 
263 
238 
203 


»-^7  ,«, 
«-^«  109 

5.39  ^^ 
4.85  — 
4.88     ^ 

58 

5.46 
111 

IfiO 

204 

238 

268 


6.57 
8.17 

10.21 
12.59 

15.27 
18.13 
21.11 
24.13 
27.10 

29.95 
32.62 
35.07 
37.23 
39.07 


286 
298 
302 
297 
286 


267 
246 
216 
184 
147 


^•^109 

41.63  ^ 

42.31    ^ 

42.56  — 

42.38   ^® 
61 


41.77 
40.73 
39.27 
37.44 
35.26 

32.80 
30.12 
27.33 


104 
146 
183 
218 
246 


268 
279 


48.054 

1.187 


24.91 
+0.630 


+0.04 
+0.1 


-O.OI 
-1.0 


^  Aqnilse. 

Mag.  4.2 


RiKht       j    Declina- 
Asoension.  tlon. 


h      m 
18     55 


8 

47.885 
47.998 
48.147 
48.330 
48.544 

48.782 
49.042 
49.31» 
49.607" 
49.903 

50.203 
50.501 
50.793 
51.074 
51.336 

51.577 
51.789 
51.969 
52.112 
52.214 


113 
149 
183 
214 
238 


260 
276 
289 
296 
300 


298 
292 
281 
262 
241 


212 
180 
143 
102 
59 


52.273  ^^ 
52.289  — 
52.261  ^ 
52.193  ^ 
52.088  ^^ 

136 


51.952 
51.790 
51.614 
51.430 
51.249 

51.081 
50.933 
50.815 
50.732 
50.689 

50.688 
50.730 
50.814 


162 
176 
184 
181 
168 

148 

118 

83 

43 

1 

42 

84 


+14  56 


// 


67.14 
65.08 
63.06 
61.16 
59.47 


206 
202 
190 
169 
142 


58.05  ,,, 
56.98  ^ 
56.30  ^ 
56.05  — 
56.23   ^® 

62 


56.85 
57.87 
59.26 
60.98 
62.93 

65.09 
67.37 
69.71 
72.02 
74.26 

76.41 
78.39 
80.16 
81.70 
82.98 


102 
139 
172 
195 
216 


228 
234 
231 
224 
215 


198 
177 
154 
128 
101 


83.99    ^^ 

84.70  ^3 
85.13  j2 
85.25  — 
85.06   ^* 

48 

84.58 

80 
109 
135 
160 
180 


83.78 
82.69 
81.34 
79.74 

77.94 
75.99 
73.96 


195 
203 


48.579 
1.035 


71.98 
+0.267 


+0.05 
+0.1 


0.00 
-1.0 


CSaclttarli. 
Mag.  2.7 


KU;ht 
Aseonsion. 


h 
18 


m 
57 


s 

15.579 
15.732 
15.926 
16.156 
16.418 

16.705 
17.014 
17.338 
17.675 
18.020 

18.369 
18.718 
19.061 
19.393 
19.709 

20.001 
20.265 
20.493 
20.682 
20.826 


153 
19-1 
230 
262 

287 


309 
324 
337 
345 
349 


349 
343 
332 
316 
292 


264 
228 
189 
144 
95 


20.921    ^^ 

20.966  — 
20.961  ^ 
20.909  *^ 
20.814  ^ 

134 


20.680 
20.518 
20.336 
20.146 
19.958 


162 
182 
190 
188 
173 


19.785  j^g 
19.637  ^,, 
19.523 
19.452  25 
19.427  — 

24 


19.451 
19.525 
19.646 


74 

121 


Doelina- 

tiOD. 


-30     0 


tf 


11.22 

10.60 

9.99 

9.39 

8.80 

8.21 
7.62 
7.02 
6.42 
5.83 


62 
61 
60 
50 
59 

59 
60 
60 
59 
59 


5.24 
4.68^ 
4.16  '' 
3.71  *' 
3.35^ 

24 

3.11  ,, 
2.97  2 
2.95- 
3.07  ^^ 


3.31 

3.65 
4.08 
4.56 
5.07 
5.57 

6.02 

6.41 

6.69 

6.84    2 

6.86- 
12 

6.74 
27 

38 

47 

56 

60 


24 
34 

43 
48 
51 
50 
45 

39 
28 
16 


6.47 
6.09 
5.62 
5.06 

4.46 
3.84 
3.21 


62 
63 


16.066 
1.155 


5.20 
-0.577 


+0.08 
+0.1 


+0.01 
-\.Q 


C  Aqnilse. 

Mag.  3.0 


Riltht 
Ascnnaion. 


h      m 
19     1 


8 

32.267 
32.374 
32.518 
32.697 
32.907 

33.141 
33.397 
33.670 
33.956 
34.250 

34.550 
34.849 
35.143 
35.426 
35.693 

35.939 
36.156 
36.342 
36.491 
36.599 

36.665 
36.687 
36.666 
36.603 
36.504 

36.372 
36.215 
36.042 
35.861 
35.682 

35.515 
35.367 
35.249 
35.164 
35.118 

35.114 
35.154 
35.233 


107 
144 
179 
210 
234 


256 
273 
286 
204 
300 


299 

294 
283 
267 
246 


217 
186 
149 
108 
66 

22 

21 

63 

99 

132 

157 
173 
181 
179 
167 

148 

118 

85 

46 

4 

40 
79 


Declina- 
tion. 


+  13   44 


11.30 
9.31 
7.36 
5.52 
3.89 


190 
195 
184 
163 
139 


2«>103 

0.81  ^ 
0.57  — 
0.76   " 

61 

1.87 

101 

137 

168 

193 

212 


2.38 

3.75 
5.43 
7.36 

9.48 
11.72 
14.00 
16.28 
18.50 

20.59 
22.53 
24.27 
25.79 
27.05 


224 
228 
228 
222 
209 


194 
174 
152 
126 
101 


28.06    „ 

28.78  ^^ 
29.22  j^ 
29.36  — 
29.20  " 

44 


28.76 
28.01 
26.99 
25.70 
24.18 

22.45 
20.58 
18.62 


75 

102 
129 
152 
173 

187 
196 


32.941 
1.029 


15.90 
+0.244 


+0.05 


0.00 
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Washineton 
Mean  Tune. 


A.  AqulljB. 
Mag.  3.6 


Right 
Asoenaton. 


Declina- 
tion. 


a  Gonnue  Autnlii. 

Mag.  4.1 


Right 
Ascension. 


DecUnfr- 
tion. 


xLyxK. 

Mag.  5.1 


Right 
Ascension. 


Declina- 
tion. 


^rfiagittuli. 
Mag.  3.0 


Right 
Aaoension. 


Declina- 
tion. 


Jan. 


Feb. 


1.0 
11.0 
21.0 
30.9 

9.9 


19.9 
29.9 
Mar.  10.8 
20.8 
30.8 

Apr.  9.7 
19.7 
29.7 

May  9.7 
19.6 

29.6 

June    8.6 

18.6 

28.5 

July    8.5 

18.5 
28.4 
Aug.  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.3 
16.2 

26.2 

Nov.    5.2 

15.1 

25.1 

Dec.    5.1 

15.1 
25.0 
35.0 


h 
19 

8 

46.973 
47.096 
47.256 
47.446 
47.665 

47.907 
48.169 
48.446 
48.735 
49.032 

49.333 
49.635 
49.934 
50.223 
50.498 

50.752 
50.982 
51.181 
51.343 
51.467 


m 
1 


123 
160 
190 
219 
242 


202 
277 
289 
297 
301 


302 
299 
289 
275 
254 


230 
199 
162 
124 
82 


51.549  3g 
51.587  — 
51.582  ^ 
51.536  ** 

51.451   " 

117 

51.334 


51.192 
51.032 
50.865 
50.701 


142 
160 
167 
164 
153 


50.548  ,„ 

133 

50.415 ,,, 
102 

50.313 
50.245   ^ 

28 

50.217  — 

13 

50.230 


50.286 
50.381 


56 
95 


-50 


// 


38.80 
39.74 
40.65 
41.48 
42.19 

42.75 

43.11   ^^ 

43.22  — 

43.07   ^* 
39 

65 


94 
91 
83 
71 
56 

36 


42.68 

42.03 
41.16 
40.09 
38.86 
37.53 

36.13 
34.72 
33.33 
32.00 
30.77 

29.66 
28.67 
27.84 
27.16 
26.63 

26.24 
26.00 
25.89 
25.90 
26.03 

26.29 
26.66 
27.15 

27.75 
28.46 

29.26 
30.14 
31.05 


87 
07 
23 
33 
40 

41 
39 
33 
23 
11 

99 
83 
68 
53 
39 

24 
11 

1 

13 
26 

37 
49 
60 
71 
80 

88 
91 


h     m 
19     3 


8 

44.930 
45.086 
45.288 
45.531 
45.808 

46.116 
46.447 
46.798 
47.163 
47.539 

47.920 
48.301 
48.677 
49.043 
49.390 

49.713 
50.005 
50.259 
50.468 
50.629 


156 
202 
343 

277 
308 

331 
351 
365 
376 
381 

381 
376 
366 
347 
323 


292 
254 
209 
161 
108 


50.737 
50.791  — 
50.789  ^ 
50.734  " 
50.631  '^ 

144 

50.487 

178 

200 

213 

208 

196 

49.492  ^^ 
49.323 
49.190  ^ 

4^-1^1  39 

49.062  — 

15 

49.077 

60 
122 


50.309 
50.109 
49.896 
49.688 


49.146 
49.268 


-38    2 


// 


18.01 
16.86 
15.75 
14.65 
13.60 


115 
111 
110 
105 
100 


12.60 

11.66 

10.78 

9.97 

9.25 

8.62 
8.09 
7.69 
7.44 
7.33 

7.39 
7.63 
8.02 
8.57 
9.26 

10.06 
10.94 
11.85 
12.75 
13.60 

14.35 
14.96 
15.40 
15.63 
15.65 

15.43 
15.01 
14.37 
13.57 
12.63 

11.59 

10.48 

9.34 


94 
88 
81 
72 
63 

53 
40 
25 
11 

6 

24 
39 
55 
60 
80 

88 
91 
90 
85 
75 

61 

44 

23 

2 

22 

42 
64 
80 
94 
104 

111 
114 


h     m 
19     4 


8 

17.114 
17.195 
17.323 
17.496 
17.708 

17.955 
18.231 
18.532 
18.850 
19.180 

19.515 
19.848 
20.173 
20.482 
20.769 

21.028 
21.251 
21.435 
21.574 
21.665 

21.707 
21.698 
21.640 
21.536 
21.389 

21.207 
20.996 
20.767 
20.528 
20.289 

20.061 
19.854 
19.677 
19.536 
19.439 

19.389 


81 
128 
173 
212 
247 

276 
801 
318 
330 
335 

333 
325 
309 

287 
259 

223 

184 

139 

91 

42 

9 

58 

104 

147 

182 

211 
229 
339 
239 
328 

307 

m 

141 
97 
SO 

1 


19.388  — 
19.437   *• 


+35  57 


// 


60.64 
67.73 
54.84 
52.09 
49.60 


291 
289 
275 
249 


171 

121 

66 


215 

47.45 

45.74 

44.53 

43.87 

43.80  — 
51 


44.31 
45.37 
46.94 
48.97 
51.37 

54.09 
57.04 
60.11 
63.24 
66.34 

69.33 
72.17 
74.77 
77.10 
79.09 

80.71 
81.94 
82.75 
83.12 
83.03 

82.49 
81.50 
80.08 
78.25 
76.05 

73.55 
70.82 
67.95 


106 
157 
203 
240 
273 


395 
307 
313 
310 
399 


284 
360 
333 
199 
163 


133 
81 
87 

9 
54 

99 
143 
183 
330 
350 

373 

387 


Mean  Place 
Sec  a,  Tan  d 


47.467 
1.004 


33.46 
-0.088 


45.474 
1.270 


11.72 
-0.782 


18.278 
1.235 


64.02 
+0.726 


h     m 
19     4 

8 

45.692 
45.827 
46.001 
46.208 
46.444 

46.707 
46.988 
47.287 
47.597 
47.917 

48.242 
48.568 
48.890 
49.204 
49.502 

49.782 
50.034 
50.254 
50.436 
50.578 

50.674 
50.724 
60.727-^ 
50.685  ^ 
50.601  ^ 

130 

50.481 
50.335 
50.167 
49.992 
49.819 

49.658 

49.518 

49.411 

49.341 

49.313  — 
17 

49.330 


135 
174 
307 
336 
363 

381 
399 

310 
820 
335 

336 
323 
314 
296 

380 

353 
230 
183 
143 
96 


50 


146 
168 
175 
173 
161 


140 

107 

70 


40.392 
49.498 


63 
106 


-21    9 


ft 


35.05 
34.97 
34.87 
34.75 
34.59 

34.36 
34.06 
33.66 
33.17 
32.59 

31.92 
31.18 
30.42 
29.64 
28.88 

28.18 
27.55 
27.01 
26.58 
26.27 

26.09 
26.01 
26.03 
26.13 
26.28 

26.46 
26.65 
26.82 
26.96 
27.05 

27.10 
27.10 
27.05 
26.98 
26.89 

26.80 
26.71 
26.61 


8 

10 

u 

16 
23 

30 
40 
49 
58 

67 

74 
76 
78 
76 
70 

63 
54 
43 
31 
18 

8 

2 
10 
15 
18 

19 
17 
14 

9 
5 

0 
5 
7 
9 
9 

9 
10 


46.144 
1.072 


29.17 
-0.387 


D^a,Dma    l-hOM  0.00 

D4,a,D»^    \+Q.l  -1.0 


+0.08 
+0.1 


+0.01 
-1.0 


+0.04 
\+0A 


-0.01 
-1.0 


+0.07 
+0.1 


+0.01 
-1.0 
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adilmeton 
MaTtaw. 


Jan.  1.0 
II. 0 
21.0 

ao.9 

Peb.    9.9 


Mar. 


19.9 
29.9 
10.8 
20.8 
90.8 


Apr. 


9.7 

19.7 

29.7 

May    9.7 

19.6 

29.6 

June    8.6 

18.6 

28.5 

July    8.5 

18.5 
28.4 
Aug.  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.3 
16.2 

26.2 

Nov.    5.2 

15.1 

25.1 

Dec.    5.1 

15.1 
25.0 
35.0 


^SagittarU. 

Mag.  4.9 


AJCQDsion. 


h 
19 


m 
10 


Mean  Place 
Sec  J,  Tan  d 


B 

22.998 
23.130 
23.303 
23.511 
23.750 

24.016 
24.302 
24.608 
24.926 
25.255 

25.589 
25.926 
26.260 
26.585 
26.895 

27.186 
27.450 
27.683 
27.877 
28.028 

28.133 
28.189 


132 
173 
208 
239 
266 


286 
306 
318 
329 
334 


337 
334 
32S 
310 
291 


264 
283 
194 
151 
106 

56 
9 


28.198  — 
28.160  ^ 
28.078  ®^ 

119 

27.959 

148 
170 
181 
180 
167 

27.113  ^„ 
26.966  ,„ 

11a 

26.851  .g 
26.773  ^ 
26.739  — 

12 


27.811 
27.641 
27.460 
27.280 


26.751 
26.809 
26.911 


58 
102 


Dedlna- 

tlOD. 


-25  24 


// 


15.03 
14.66 
14.28 
13.88 
13.45 

12.99 
12.48 
11.91 
11.29 
10.62 

9.91 
9.18 
8.46 

7.77 
7.13 


37 
38 
40 
43 
46 


51 
57 
62 
67 
71 


73 
72 
60 
64 
56 


^•78^0 
5.58   3 

5.50- 

4 


5.54 
5.70 
5.95 
6.26 
6.60 

6.95 
7.28 
7.54 
7.74 
7.85 

7.86 

7.78 
7.61 
7.36 
7.07 

6.74 
6.38 
6.01 


16 
25 
31 
34 
35 


33 
26 
20 
11 
1 

8 
17 
25 
29 
33 

36 
37 


23.449 
1.107 


8.98 
-0.475 


^  Dxaoonla. 

Mag.  3.2 


Right 
Aacenskm. 


h      m 
19    12 

8 

28.61 
28.60  J 
28.68    ® 
28.87 
29.17 


19 
30 
38 


29.55 
30.01 
30.55 
31.12 
31.72 

32.34 
32.95 
33.53 
34.06 
34.54 

34.96 
35.30 
35.54 
35.69 
35.73 

35.69 
35.54 
35.30 
34.98 
34.56 

34.08 
33.56 
32.99 
32.40 
31.80 

31.21 
30.65 
30.13 
29.69 
29.31 

29.02 
28.83 
28.74 


46 
54 
57 
60 
62 

61 

58 
53 
48 
42 

34 

24 

15 

4 

4 

15 
24 
82 
42 
48 

52 
57 
59 
60 
59 

56 
52 
44 
38 
29 

19 
9 


Declina- 
tion. 


+67  30 


0> 


48.47 
45.06 
41.61 
38.27 
35.18 


341 
845 
334 

309 

274 


32.44  223 
30.16  ^^2 
28.44  ^^^ 
27.33  ^g 
26.88  — 

20 


27.08 
27.94 
29.42 
31.45 
33.97 


36.89 
40.11 
43.56 
47.13 
50.74 

54.29 
57.71 
60.93 
63.85 
66.44 


86 
148 
203 
252 
292 

322 
845 
357 
361 
355 

342 
322 
292 
269 
219 

175 

127 

76 


68.63 

70.38 

71.65 

72.41 

72.63  — 
83 

72.30 

71.42 

69.99 

68.06 

65.65 


62.86 
59.73 
56.40 


88 
143 
193 
241 
279 

313 
333 


32.392 
2.615 


49.52 
+2.416 


({SaclttarU. 
Mag.  5.0 


Right 
AiOMiiion. 


h 

19 


m 
12 


8 

42.808 
42.932 
43.096 
43.292 
43.517 

43.769 
44.040 
44.330 
44.634 
44.947 

45.267 
45.589 
45.909 
46.221 
46.519 

46.799 
47.053 
47.276 
47.465 
47.611 


124 
164 
196 
225 
252 


271 
290 
304 
313 
320 


322 
820 
312 

298 
280 


254 
228 
189 
146 
108 


47.714  ^ 
47.770  ^^ 
47.780  — 
47.745  ^ 
47.669  ^* 

114 


47.555 
47.414 
47.252 
47.081 
46.909 


141 
162 
171 
172 
160 


46.749  ^,, 

46.608  jjj 

46.497   ^^ 

46.422   ^ 

46.388  — 
9 


Declina- 
tion. 


46.397 
46.450 
46.547 


53 
97 


-19     6 


// 


17.93 
17.95 
17.95 
17.91 
17.82 

17.65 
17.37 
16.99 
16.49 
15.88 

15.15 
14.35 
13.50 
12.61 
11.73 

10.88 

10.10 

9.42 

8.84 

8.38 

8.04 
7.84 
7.74 
7.74 
7.81 

7.93 
8.08 
8.24 
8.40 
8.53 

8.63 
8.70 
8.74 
8.77 
8.78 

8.80 
8.81 
8.83 


2 

0 

4 

9 

17 

28 
88 
SO 
61 
73 

80 
85 
89 

88 
85 

78 
68 
58 
46 
34 


20 

10 

0 

7 

12 

15 
10 
16 
13 
10 

7 
4 
3 
1 
2 

1 

2 


43.247 
1.058 


12.12 
-0.346 


^Lyne. 
Mag.  4.5 


Right 
Aaoen.fion. 


h 
19 


m 
13 


8 

25.874 
25.942 
26.059 
26.221 
26.425 

26.665 
26.940 
27.240 
27.560 
27.894 

28.236 
28.578 
28.912 
29.233 
29.531 

29.801 
30.036 
30.231 
30.380 
30.480 

30.529 
30.525 
30.471 
30.369 
30.223 

30.039 
29.826 
29.591 
29.345 
29.098 

28.860 
28.642 
28.451 
28.297 
28.186 

28.121 
28.105 
28.141 


68 
117 
162 
204 
240 


275 
300 
320 
334 
342 

342 
334 
321 
298 
270 

235 
105 
149 
100 
49 


54 
102 
146 
184 


213 
235 
246 
247 
238 


218 
191 
154 
111 
65 

16 
36 


Declina- 
tion. 


+37  68 


// 


58.34 
55.39 
52.45 
49.63 
47.05 

44.80 
42.99 
41.68 
40.93 
40.77 

41.19 
42.19 
43.71 
45.71 
48.11 

50.84 
53.31 
56.93 
60.12 
63.31 

66.40 
69.34 
72.06 
74.51 
76.63 

78.38 
79.74 
80.69 
81.18 


81.20  — 

44 


295 
294 
282 
358 
225 


181 

131 

75 

16 

42 

100 
152 
200 
240 
273 

297 
312 
319 
319 
309 

294 
372 
245 

212 
175 

136 
95 
49 


80.76 
79.86 
78.50 
76.72 
74.55 

72.06 
69.32 
66.43 


90 

136 
178 
217 
249 

274 
289 


27.107 
1.269 


60.86 
+0.781 


D^  a,  Dm  a 


+0.07 
+0.1 


+0.01 
-1.0 


0.00 
+0.1 


-0.05 
-1.0 


+0.07 
+0,1 


+0.01 
-1.0 


+0.04 


-0.02 
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Washington 
Meui  Tbne. 


Jan.  1.0 
11.0 
21.0 
31.0 

Feb.     9.9 

19.9 
29.9 
Mar.  10.8 
20.8 
30.8 

Apr.  9.8 
19.7 
29.7 

May  9.7 
19.7 

29.6 

Jane    8.6 

18.6 

28.5 

July    8.5 

18.5 
28.5 
Aug.  7.4 
17.4 
27.4 

Sept.  6.4 
16.3 
26.3 

Oct.  6.3 
16.2 

26.2 

Nov.    5.2 

15.2 

25.1 

Dec.    5.1 

15.1 
25.1 
35.0 


/^Cygni. 

Mag.  3.2 


Right 
Ascension. 


h   m 
19  27 


s 

19.086 
19.153 
19.262 
19.410 
19.594 

19.812 
20.058 
20.329 
20.619 
20.925 

21.239 
21.558 
21.873 
22.179 
22.471 


67 
109 
148 
184 
218 


246 
271 
290 
306 
314 


319 
315 
306 
292 

268 


Deolinar 
tion. 


+27  46 


// 


254 


54.81 
52.27 
49.73  ^* 


47.29 
45.05 


244 
224 
195 


43-^«  157 
41.53  ^^^ 

40.41    g3 

39.78   ,^ 

39.68  — 

42 


40.10 
41.03 
42.45 

44.28 
46.48 


93 
142 
183 
220 
249 


Mean  Place 
Sec  d,  Tan  d 


22.739    48.97 


22.980 
23.186 
23.353 
23.476 


241 
206 
167 
123 

78 

23.554  3Q 
23.584  — 
23.566  ^® 
23.504  ®^ 
23.399  ^^ 

140 

23.259 

171 
192 
204 
207 
201 


23.088 
22.896 
22.692 
22.485 

22.284 
22.100 
21.941 
21.812 
21.720 

21.671 


21.664  — 
21.702   ^ 


184 

159 

129 

92 

49 


51.66 
54.49 
57.38 
60.25 

63.05 
65.69 
68.15 
70.34 
72.27 

73.86 
75.10 
75.98 
76.47 
76.56 

76.24 
75.52 
74.41 
72.93 
71.11 

69.00 
66.67 
64.19 


269 
283 
289 
287 
280 


t  Cygnl. 
Mag.  3.9 


264 
246 
219 
193 
159 


124 

88 

49 

9 

32 

72 
111 
148 
182 
211 

233 
248 


Right 
Ascension. 


h 
19 


m 
27 


D^a,  Dm  a 
D^  d,  Dm  9 


20.007 
1.130 


56.96 
+0.527 


s 
33.426 
33.447 
33.531 
33.678 
33.881 

34.138 
34.441 
34.784 
35.158 
35.554 

35.962 
36.372 
36.773 
37.158 
37.515 

37.835 
38.111 
38.336 
38.504 
38.609 

38.653 
38.633 
38.550 
38.407 
38.211 

37.967 
37.685 
37.374 
37.046 
36.711 

36.383 
36.073 
35.791 
35.548 
35.353 

35.212 
35.130 
35.111 


21 

84 
147 
203 
257 

303 
343 
374 
396 
408 

410 
401 
385 
357 
320 

276 
225 
168 
105 
44 

20 

83 

143 

196 

244 

282 
311 
328 
335 
328 

310 
282 
243 
195 
141 


82 
19 


Declina- 
tion. 


+51  32 


60.96 
57.74 
54.48 
51.31 
48.35 


322 
326 
317 
296 
262 


45.73  ^ 
43.53  J 

«•»«  no 
40.76   „ 

40.31  — 
18 


40.49 
41.29 
42.69 
44.65 
47.07 

49.87 
53.00 
56.34 
59.81 
63.32 

66.79 
70.14 
73.29 
76.16 

78.72 


80 
140 
196 
242 
280 


313 
334 
317 
351 
347 


335 
315 
287 
256 
218 


80.90  ^^^ 
82.66  J3J 
83.97  gj 
84.78  3j 
85.09  — 

21 


fJL  AquilflB. 
Mag.  4.6 


Right 
A  sponsion. 


84.88 
84.13 
82.87 
81.11 
78.91 

76.30 
73.39 
70.25 


75 
126 
176 
220 
261 


291 
314 


+0.05 
+0.1 


-0.01 

-0.9 


35.322 
1.608 


61.31 
+1.259 


h      m 
19    29 


8 

58.613 
58.699 
58.821 
58.977 
59.163 

59.376 
59.613 
59.871 
60.144 
60.430 

60.726 
61.026 
61.325 
61.620 
61.903 

62.168 
62.410 
62.622 
62.801 
62.942 

63.040 

63.095    jj 

63.106  — 

63.075   ^^ 
72 

106 


86 
122 
156 
186 
213 

237 
258 
273 
286 
296 

300 
299 
295 
283 
265 

242 
212 
179 
141 
98 

55 


+0.03 
+0.1 


-0.03 
-0.9 


63.003 

62.897 
62.763 
62.609 
62.441 
62.271 

62.110 
61.963 
61.840 
61.747 
61.690 

61.672 
61.692 
61 .751 


134 
154 
168 
170 
161 

147 

123 

93 

57 

18 

20 
59 


Declina- 
tion. 


+  7  11 


// 


55.86 
54.31 
52.79 
51.34 
50.05 


155 
152 
145 
129 
106 


48.99 
48.20 
47.73 


79 
47 


11 
47.62  — 

47.87   ^ 
61 


48.48 
49.43 
60.71 
52.26 
54.01 

55.92 
57.93 
59.99 
62.02 
63.99 

65.86 
67.58 
69.10 
70.44 
71.55 

72.44 
73.09 
73.52 


95 
128 
155 
176 
191 

201 
206 
203 
197 
187 

172 
152 
134 
111 
89 

65 
43 


17 

73.69  — 

73.63     ^ 
30 


73.33 
72.81 
72.06 
71.10 
69.94 

68.63 
67.20 
65.69 


52 

75 

96 

116 

131 

143 
151 


ASaglttaxli. 
Mag.  4.7 


Right 
Ascension. 


59.182 
1.008 


59.58 
+0.126 


h 
19 


in 
31 


s 

35.392 
35.501 
35.651 
35.836 
36.053 

36.298 
36.568 
36.858 
37.166 
37.486 

37.817 
38.153 
38.489 
38.822 
39.143 

39.446 
39.726 
39.975 
40.188 
40.359 


109 
150 
185 
217 
245 

270 
290 
308 
320 
331 

336 
336 
333 
321 
303 

280 
249 
213 
171 
125 


40.484    ^g 

40.562   2g 

40.590  — 

40.570   ^ 

40.505   ^ 
105 

40.400 

136 
162 
175 
179 
170 


40.264 
40.102 
39.927 
39.748 


+0.06 
+0.2 


0.00 


39.578 
39.424 
39.299 
39.206 
39.155 

39.147 
39.183 
39.263 


154 

125 

93 

51 

8 

36 
80 


Declina- 
tion. 


-25     4 


18.14 
17.74 
17.30 
16.82 
16.29 

15.71 
15.07 
14.36 
13.57 
12.74 

11.86 

10.96 

10.06 

9.19 

8.38 

7.67 
7.07 
6.60 
6.27 
6.11 

6.08 
6.19 
6.42 
6.73 
7.10 

7.50 
7.89 
8.25 
8.54 
8.75 

8.87  J 

8.88  - 
8.80    * 


40 
44 

48 
53 

58 

64 
72 
78 
83 

88 

90 
90 
87 
81 
71 

60 
47 
33 
16 
3 

11 
23 
31 
37 
40 

39 
36 
29 
21 
12 


8.63 
8.38 

8.08 
7.73 
7.35 


17 

25 
30 

35 
38 


35.806 
1.104 


11.96 
-0.468 


+0.07 


+0.01 
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APPARENT  PLACES  OF  STARS,  1916, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


■.•-•* 


Washini:ton 
Mean  Tliue. 


<^Sagitte. 
Mag.  3.8 


Right 
Ascec^on. 


Jan.  1.0 
11.0 
21.0 
31.0 

Feb.    9.9 

19.9 
29.9 
Mar.  10.9 
20.8 
30.8 


Apr. 


May 


9.8 
19.7 
29.7 

9.7 
19.7 


29.6 

June    8.6 

18.6 

28.6 

July    8.5 

18.5 
28.5 
Aug.  7.4 
17.4 
27.4 

Sept.  6.4 
16.3 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.    5.2 

15.2 

25.1 

Dec.    5.1 

15.1 
25.1 
35.0 


h      m 
19    43 


Mean  Place 
Sec  J,  Tan  d 


s 
37.834 
37.896 
37.994 
38.130 
38.300 

38.500 
38.726 
38.977 
39.248 
39.535 

39.834 
40.140 
40.448 
40.749 
41.041 

41.315 
41.565 
41.785 
41.971 
42.116 


62 

98 

136 

170 

200 


226 
251 
271 
287 
299 


306 
308 
301 
292 
274 


250 
220 
186 
145 
103 


42.219  ^ 
42.277  j^ 
42.288  — 
42.256  ^^ 
42.182  ^* 

no 

42.072 

140 
164 
177 
183 
178 


41.932 

41.768 
41.591 
41.408 

41.230 
41.066 
40.922 
40.807 
40.726 

40.681 


40.675  — 
40.710   ^ 


164 

144 

115 

81 

45 


6 


Declina- 
tion. 


^y  Aqnile. 

CAlUiir.) 
Mag.  0.9 


Right 
Ascension. 


+18  19 


206 
207 
199 
183 
157 


32.86 
30.80 
28.73 
26.74 
24.91 

23.34 
22.09 
21.22 
20.78 
20.78 

21.25 
22.16 
23.48 
25.16 
27.16 

29.38 
31.79 
34.31 
36.86 
39.39 

41.83 
44.14 
46.26 
48.16 
49.81 

51.19 

52.26 

53.02 

53.47    j2 

53.59  — 
22 


53.37 
52.83 
51.96 
50.78 
49.34 

47.64 
45.75 
43.74 


125 

87 

44 

0 

47 

91 
132 
168 
200 
222 

241 
252 
255 
253 
244 

231 
212 
190 
165 
138 

107 
76 
45 


54 

87 

118 

144 

170 


189 
201 


38.540 
1.053 


34.84 
+0.331 


h      m 
19    46 


40.533 
40.605 
40.713 
40.854 
41.028 

41.229 
41.455 
41 .704 
41 .972 
42.254 

42.548 
42.849 
43.152 
43.452 
43.741 

44.016 
44.268 
44.491 
44.G83 
44.835 


72 
108 
141 
174 
201 


226 
249 
268 
282 
294 


301 
303 
300 
289 
275 


Dedina^ 
tion. 


+  8  38 


n 


41.23 
39.68 
38.13 
36.67 
35.36 


155 
156 
146 
131 
106 


V  Aqnile. 
Vaj.  3.7-4.4 


Right 
Ascension. 


34.28 
33.47 
32.97 


81 
50 


12 

32.85  — 
,S3.10   ^ 

62 


!  ^3.72 
34.71 
36.01 
37.G1 
39.43 


252 
223 
192 
152 
111 


44.946  ^^ 
45.013  22 
45.035  — 
45.015  ^ 
44.954  ®^ 

97 

44.857 


D^a,  D^a    1+0.05 
D^d,  D^d    l-hO.2 


-0.01 
-0.9 


44.730 
44.581 
44.417 
44.250 

44.087 
43.937 
43.810 
43.709 
43.642 


127 
149 
164 
167 
163 


150 

127 

101 

67 

31 


43.611 

43.619 
43.664 


8 
45 


41.43 
43.55 
45.71 
47.86 
49.95 

51.94 
53.79 
55.44 
56.91 
58.14 

59.14 
59.89 
60.40 
60.65 


60.67  — 
25 


99 
130 
160 
182 
200 

212 
216 
215 
209 
199 

185 
165 
147 
123 
100 

76 
51 
25 


60.42 
59.95 
59.23 
58.30 
57.16 

55.86 
54.43 
52.90 


47 

72 

93 

114 

130 

143 
153 


41.097 

1.012 


+0.06 
+0.2 


44.21 
+0.152 

0.00 


h      m 
19     48 

s 
11.187 
11.260    '^ 
11.370  ''" 

141 


11.511 
11.684 

11.885 
12.109 
12.355 
12.621 
12.902 

13.194 
13.494 
13.797 
14.097 
14.390 

14.668 
14.924 
15.155 
15.353 
15.514 

15.633 
15.710 
15.742 
15.730 
15.678 

15.589 
15.469 
15.327 
15.169 
15.006 

14.848 
14.701 
14.577 
14.480 
14.416 

14.388 
14.399 
14.446 


173 
201 


224 
246 
266 
281 
292 


300 
303 
300 
293 

278 


256 
231 
198 
161 
119 


77 
32 

12 
52 
89 

120 
142 
158 
163 
158 

147 

124 

97 

64 

28 

11 

47 


Declina- 
tion. 


+  0  47 


17.57 
16.44 
15.34 
14.31 
13.42 


12.71 
12.23 


113 

110 

103 

89 

71 

48 


29 

12.03  — 
12.12     ® 


12.51 

13.21 
14.19 
15.44 
16.89 
18.52 

20.26 
22.06 
23.87 
25.65 
27.34 

28.91 
30.34 
31.59 
32.67 
33.54 

34.21 
34.70 
31.99   jj 
35.10  — 
35.04     ® 

25 

34.79 
34.39 
33.82 
33.11 
32.26 

31.30 
30.24 
29.13 


39 

7J 

98 
125 
145 
163 
174 

180 
181 
178 
169 
157 

143 
125 

108 
87 
67 

49 
39 


Mag.  4.0 


Right 
Ascension. 


40 
57 
71 
85 

96 

106 
111 


11.663 
1.000 


21.24 
+0.014 


h      m 
19    48 


+0.06 
\+Q.*l 


0.00 


8 

23.64 
23.50 
23.50 
23.60 
23.82 

24.16 
24.60 
25.12 
25.71 
26.36 

27.03 
27.71 
28.38 
29.02 
29.61 

30.14 
30.59 
30.93 
31.18 
31.32 

31.36 
31.27 
ol.09 
30.80 
30.41 

29.94 
29.40 
28.80 
28.17 
27.51 

26.84 
26.19 
25.58 
26.02 
24.52 

24.11 
23.80 
23.69 


14 
0 
10 
22 
34 

44 

52 
59 
64 
68 

68 
67 
64 
69 
53 

45 
34 
25 
14 
4 

0 
18 
29 
39 
47 

54 
60 
63 
66 
67 

65 

61 
56 
50 
41 

81 

21 


Declina- 
tion. 


+70     2 

»/ 

77.33 


325 
338 
337 
323 

297 


74.08 
70.70 
67.33 
64.10 

61.13 
58.55 
56.45 
54.92 
54.01 

53.74 
54.13 
55.16 
56.78 
58.94 

61.56 
64.57 
67.87  ^ 


258 

210 

153 

91 


27 


39 
103 
162 
216 
262 


301 


71.38 

75.01 

78.67 
82.27 
85.74 
89.00 
91.98 


351 
363 

366 


360 
847 
326 
298 
264 


94.62 

96.87^ 

98.68  ^^^ 

100.00^ 

100.80  ^ 

26 

101.06 


100.75 
99.88^ 
98.45 
96.50 

94.09 
91.29 
88.17 


31 

87 

143 

195 

241 


280 
312 


27.939 
2.932 


74.24 
+2.756 


0.00 
+0.2 


-0.08 
-0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waihioftoi 
MaaaTmu 


xSsffittazil. 

Mag.  4.2 


Right 
Aaoenaion. 


Jan.  l.l 
11.0 
21.0 
31.0 

Feb.    9.9 

19.9 
29.9 
Mar.  10.9 
20.8 
30.8 

Apr.  9.8 
19.7 
29.7 

May  9.7 
19.7 

29.6 

June    8.6 

18.6 

28.6 

July     8.5 

18.5 
28.5 
Aug,  7.4 
17.4 
27.4 

Sept.  6.4 
16.3 
26.3 

Oct.  6.3 
16.3 


•\ 


h 
19 


tn 
49 


8 

27.587 
517.687  ^"^ 
47.836  "® 

194 


i.030 
(.265 


235 
272 


Nov 


Dec, 


26.2 

5.2 

15.2 

25.1 

5.1 

15.1 
25.1 
35.0 


Mean  Place 
Sec  d,  Tan  d 


28.537 
28.842 
29,174 
29.531 
29.905 

30.295 
30.695 
31.097 
31.496 
31.885 

32.255 
32.598 
32.907 
33.175 
33.394 

33.559 
33.667 
33.714 
33.703 
33.636 

33.519 
33.360 
33.168 
32.952 
32.728 

32.508 
32.305 
32.130 
31.992 
31.900 

31.858 
31.868 
31.929 


305 
332 
357 
374 
390 


400 
402 
399 
3S9 
370 


343 
309 
268 
219 
165 


108 
47 

11 

67 

117 

159 
192 
216 
224 
220 

203 

175 

138 

92 

42 

10 
61 


Decllna- 
tlon. 


-42    5 


/» 


31.57 
30.08 
28.53 
26.95 
25.37 

23.80 
22.28 
20.82 
19.44 
18.15 


149 
155 
158 
158 
157 


152 
140 
138 
129 
115 


17.00 

16.00 
15.16 
14.53 
14.10 

13.91 
13.94 
14.22 
14.72 
15.44 

16.33 
17.37 
18.52 
19.72 
20.92 

22.04 
23.06 
23.91 
24.55 
24.94 

25.05 
24.88 
24.43 
23.72 
22.78 

21.63 
20.32 
18.89 


100 
84 
63 
43 

19 

3 
28 
60 
72 
89 

104 
115 
120 
120 
112 

102 
85 
64 
39 
11 

17 
45 
71 
94 
115 

131 
143 


B  Pavonis. 

Mag.  4.1 


Right 
Asoension. 


28.069 
1.348 


23.95 
-0.903 


h 
19 


m 
50 


s 
51.70 
51.81 
52.06 
52.44 
52.93 

53.53 
54.22 
54.99 
55.82 
56.70 

57.62 
58.55 
59.48 
60.38 
61.20 

62.08 
62.83 
63.50 
64.04 
64.48 

64.79 
64.96 
64.97  - 
64.86  " 

25 
39 


11 
25 
38 
49 
60 

69 
77 
83 
88 
92 

93 
93 
90 
88 
82 

75 
67 
54 
44 
31 

17 


64.6\ 

64.22 
63.74 
63.18 
62.55 
61.90 

61.24 
60.62 
60.05 
59.56 
59.20 


48 
56 
63 
65 
66 

62 
57 
49 
36 
25 


58.95  j2 

58.83  - 

58.84  ^ 


Declioft- 
tion. 


-73    7 


// 


69.75 
66.69 
63.59 
60.52 
57.54 

54.74 
52.17 
49.87 
47.89 
46.28 

45.04 
44.22 
43.82 
43.82 
44.27 

45.12 

46.37 
47.98 
49.80 
52.07 

54.43 
56.92 
59.44 
61.90 
64.23 

66.30 
68.06 
69.42 
70.31 
70.70 

70.56 
69.87 
68.^ 
66.95 
64.81 

62.30 
59.52 
56.53 


306 
310 
307 
296 
280 

257 
230 
198 
161 
124 


82 

40 

0 

45 

86 

125 
161 
191 
218 
236 

249 
252 
246 
233 
207 

176 

136 

89 

39 

14 

69 
122 
170 
214 
251 

278 
299 


/?  AqnilK. 

Mag.  3.9 


Right 
.Vacension. 


h 
19 


•m 
51 


s 
10.704 
10.770 
10.872 
11.007 
11.174 

11.369 
11.590 
11.832 
12.095 
12.374 

12.665 
12.965 
13.268 
13.568 
13.860 

14.139 
14.395 
14.625 
14.822 
14.982 

15.100 
15.175 
15.206  — 
15.193  *^ 
15.138  " 

90 

15.048 


66 
102 
135 
167 
195 

221 
242 
263 
279 
291 

300 
303 
300 
292 
279 


256 
230 
197 
160 
118 


75 


53.723 
3.446 


60.88 
-3.298 


14.926 
14.782 
14.G23 
14.457 

14.295 
14.145 
14.017 
13.914 
13.844 

13.810 
13.812 
13.853 


122 
144 
159 
166 
162 


150 

128 

103 

70 

34 

2 
41 


Declina- 
tion. 


+  6  11 


n 


43.26 
41.83 
40,41 
39.06 
37.86 


143 
142 
135 
120 
100 


36.86 
36.12 
35.68 
35.59 
35.85 

36.47 
37.41 
38.68 
40.20 
41.94 

43.83 
45.83 
47.86 
49.89 
51.86 

53.72 
55.42 
56.96 
58.30 
59.43 

60.34 
61.01 
61.46 
61.67 
61,67 

61.43 
60.98 
60.31 
59.45 
58.41 

57.20 
55.87 
54.47 


74 

44 

9 

26 
62 

94 
127 
152 
174 
189 

200 
203 
203 
197 
186 

170 
1$4 
134 
113 
91 

67 
45 
21 
0 
24 

45 

67 

86 

104 

121 

133 
140 


Mag.  3.7 


Right 
Ascension. 


11.228 
1.006 


46.21 
+0.108 


h 
19 


m 
55 


8 

0.562 
0.610 
0.698 
0.822 
0.980 

1.168 
1.387 
1.630 
1.896 
2.180 

2.477 
2.785 
3.094 
3.400 
3.698 

3.980 
4.238 
4.469 
4.664 
4.820 

4.933 
6.001  ^ 
5,023  — 
5.000  ^ 
4.935  ^ 

103 


4.832 
4.698 
4.539 
4.365. 
4.183 


48 
88 

124 
158 
188 

219 
243 
266 
284 
297 

308 
309 
306 
298 
282 

258 
231 
195 
156 
113 

68 


134 
159 
174 
182 
179 


Declina- 
tion. 


+19   16 


/# 


46.57 
,44.51^ 
42.43** 
40.42  "^ 
38.66"® 

162 


36.94 
35.64 
34.71 
34.21 


130 
93 
50 


34.16  — 

41 

34.57 
35.44 
36.72 
38.38 
40.37 


4.004 
3.837 
3.689 
3.567 
3.476 


167 

148 

122 

91 

54 


42.60 
45,02 
47.58 
50.18 
62.76 

55.27 
57.66 
69.86 
61.86 
63.60 

65,Q7 

66.24 

67.09 

167.63   2^ 

67.83  — 
15 

67.68 

67.21 

66.41 

65.28 

1 63.88 


3.422 
3.406  — 
3.429   ^ 


87 
128 
166 
199 
223 

242 
256 
260 
258 
^1 

239 
220 
200 
174 
147 

117 
85 
54 


62.21 

60.35 
58.35 


47 

80 

113 

140 

167 

186 
200 


1.264 

1.060 


47.78 
+0.350 


+0.08 
+0.2 


+0.03 
-0.9 


+0.14 
+0.? 


+0.10 
-0.9 


+0.06 
+0.2 


0.00 
-0.9 


+0.05 


-0.01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wtthincton 
IfeAnTune. 


Jan.  l.l 
11.0 
21.0 
31.0 

Feb.  10.0 


Mar. 


19.9 
29.9 
10.9 
20.8 
30.8 


Apr. 


9.8 

19.8 

29.7 

May    9.7 

19.7 

29.7 

June    8.6 

18.6 

28.6 

July    8.^ 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.    5.2 

15.2 

25.2 

Dec.    5.1 

15.1 
25.1 
35.1 


Mean  Place 
Sec  d.  Tan  d 


CSaffittafii. 

Mag.  4.6 


Right 
AscensioD. 


h 
19 


m 
57 


s 
29.353 
29.436 
29.559 
29.719 
29.913 

30.139 
30.393 
30.670 
30.969 
31.285 

31.615 
31.956 
32.301 
32.646 
32.984 

33.308 
33.610 
33.885 
34.125 
34.326 

34.480 
34.585 
34.640 


34.645  — 
34.601  ** 

88 


83 
123 
100 
194 
226 


254 
277 
200 
310 
330 

341 
345 
345 
338 
324 


302 
275 
240 
201 
154 

105 
55 


34.513 
34.389 
34.236 
34.064 
33.883 


124 
153 
172 
181 
178 


33.705 
33.641 
33.398 
33.287 
33.213 

33.180 
33.189 
33.242 


104 

143 

111 

74 

33 

9 
53 


Declina- 
tion. 


-27  56 


// 


46.08 
45.44 
44.73 
43.96 
43.14 

42.25 
41.31 
40.30 
39.25 
38.16 

37.05 
35.95 
34.88 
33.87 
32.96 

32.15 
31.61 
31.03 
30.73 


04 
71 
77 
82 
89 

94 
101 
105 
109 
111 

110 

107 

101 

92 

80 

04 

48 
30 


12 

30.61  — 

0 

30.67 
30.90 
31.26 
31.73 
32.28 


23 
30 
47 
55 
59 

59 
55 
47 
37 
23 


35.08 
36.19  — 
35.15     * 


32.87 
33.46 
34.01 
34.48 
34.86 


34.96 
34.66 

34.24 
33.73 
33.13 


19 
30 
42 

51 
00 


29.714 
1.132 


39.49 
-0.630 


D^a,D^a    1+0.07  +0.02 

D^a^D^d    1+0.2  -0.9 


T  Aqnlltt. 
Mag.  6.6 


Right 
Asoension. 


h 
20 

8 

1.688 
1.743 
1.837 
1.962 
2.120 


m 
0 


2.308 
2.621 
2.759 
3.018 
3.294 

3.581 
3.881 
4.184 
4.488 
4.783 

5.064 
5.326 
5.561 
5.765 
5.931 


55 

94 
125 
158 
188 

213 
238 
259 
270 

287 

300 
303 
304 
295 
281 

261 
230 
204 
100 
126 


6.057   ^ 
6.139 
6.179  — 
6.173     • 

6.127   *• 

87 

6.040 


5.924 
5.784 
5.626 
6.463 

6.301 
6.160 
6.018 
4.913 
4.836 

4.794 


4.788  — 
4.819  ^^ 


110 
140 
158 
103 
102 


151 

132 

105 

77 

42 


D6clin»> 
tion. 


+  72 


// 


22.82 
21.39 
19.96 
18.61 
17.39 


143 
143 
135 
122 
101 


16.38 
15.62 
15.17 


70 
45 


12 

15.06  — 
16.30  ^ 

01 


16.91 
16.87 
18.14 
19.67 
21.45 

23.39 
26.43 
27.65 
29.63 
31.67 

33.60 
35.40 
37.02 
38.43 
39.64 

40.64 

41.38 

41.89 

42.16 

42.22  — 
19 

42.03 

41.61 

40.97 

40.13 

39.10 

37.91 
36.67 
36.19 


90 
127 
153 
178 
194 

904 
212 
208 
904 
193 

180 
102 
141 
121 
100 

74 
51 
27 


42 

04 

84 

103 

119 

134 
138 


2.206 

1.008 


26.31 
+0.124 


+0.06 
+0.2 


0.00 


^Aqnlltt. 
Mag.  3.4 


Right 
Ascension. 


h 
20 

s 

67.853 
57.911 
58.002 
68.128 
58.284 

58.468 
68.679 
68.913 
69.169 
69.442 


m 
6 


69.730 
60.029 
60.336 
60.640 
60.941 

61.230 
61.500 
61.746 
61.960 
62.138 

62.277 
62.372 
62.422 


62.428  — 
62.392  ^ 

75 


58 

91 

190 

150 

184 

211 
234 
250 
273 
288 

299 

300 
305 
301 
289 

270 
245 
215 
178 
139 

95 
50 


62.317 
62.209 
62.077 
61.927 
61.769 

61.612 
61.466 
61.336 
61.232 
61.159 

61.119 


61.114  — 
61.147  ^ 


108 
182 
150 
158 
157 

147 

129 

104 

73 

40 


Declina- 
tion. 


-14 


It 


20.33 
21.30 
22.24 
23.11 
23.86 

24.42 
24.77 
24.87 
24.69 
24.22 

23.46 
22.44 
21.16 
19.70 
18.07 

16.34 
14.56 
12.78 
11.05 
9.41 

7.89 
6.51 
5.32 
4.31 
3.48 

2.86 
2.41 
2.16 


97 
94 
87 
74 
57 

35 

10 

18 
47 
70 

102 
128 
140 
103 
173 

178 
178 
173 
104 
152 

138 

119 

101 

83 

02 

45 
20 


2.05  — 

2.12      ^ 
23 

2.35 
2.71 
3.21 
3.83 
4.58 

5.42 
6.33 
7.29 


30 

50 
02 
75 
84 

91 
90 


68.275 
1.000 


17.03 
-0.019 


+0.06 
\+0A 


0.00 


1^.4.0 


Eight 
Ascension. 


h   m 
20  10 

s 

57.734 
57.712  - 
57.745  * 
57.831 
57.970 


68.159 
58.396 
68.674 
68.990 
69.335 

69.701 
60.082 
60.466 
60.846 
61.212 

61.654 
61.863 
62.133 
62.356 
62.527 


110 
180 

230 
279 
310 
345 
306 

381 
384 
380 
366 

342 

300 
270 
233 

in 

114 


62.641 

62.697  — 
62.693     * 


62.633 
62.518 

62.354 
62.148 
61.910 
61.646 
61.369 

61.088 
60.815 
60.560 
60.330 
60.136 

59.983 
59.876 
59.821 


60 
115 
104 


204 

277 
281 

371 
365 
330 
194 
153 


107 


Dedina- 
tion. 


+46  28 


73.18 
70.27 
67.25 
64.22 
61.31 

58.64 
56.33 
54.45 
53.10 
52.32 

52.14 
52.58 
53.60 
55.17 
67.26 

59.76 
62.62 
65.76 
69.09 
72.62 

76.97 
79.37 
82.63 
85.69 
88.50 

90.98 
93.09 
94.80 
96.06 
96.84 

97.12 
96.90 
96.17 
94.93 
93.22 

91.08 
88.57 
85.80 


291 
302 
303 
291 
207 


231 

188 

135 

78 

18 

44 
102 
157 
208 

251 

386 
314 
333 
343 

345 

340 


800 

281 
248 


2U 
171 
126 

78 
38 

n 
n 

134 
171 
214 

251 
277 


59.242 
1.453 


69.86 
+1.054 


+0.04 


-0.04 
-0.8 


APPARENT  PLACES  OF  STARS,  1916, 


479 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahlncton 
ItenTmie. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 


Mar. 


19.9 
29.9 
10.9 
20.8 
30.8 


Apr. 


9.8 

19.8 

29.7 

May    9.7 

19.7 

29.7 

June    8.6 

18.6 

28.6 

July    8.5 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.    5.2 

15.2 

25.2 

Dec.    5.1 

15.1 
25.1 
35.1 


Mean  Place 
Sec  d.  Tan  d 


K  Cephei. 

Mag.  4.4 


Right 
Ascension. 


h 
20 

8 

37.36 
36.98 
36.80 
36.80 
37.00 

37.38 
37.93 
38.65 
39.48 
40.41 

41.41 
42.43 
43.46 
44.44 
45.37 

46.20 
46.91 
47.47 
47.90 
48.16 

48.24 
48.16 
47.92 
47.50 
46.94 

46.25 
45.43 
44.51 
43.52 
42.48 

41.41 
40.34 
39.31 
38.33 
37.43 

36.66 
36.02 
35.54 


in 
11 


38 

18 

0 

ao 

38 

65 
72 
83 
93 
100 

102 

103 

98 

93 

83 

71 
60 
43 
26 
8 

8 
24 
42 
60 
09 

82 

92 

99 

104 

107 

107 

103 

98 

90 

77 

04 
48 


Declina- 
tion. 


+77  27 


38.38 
35.32 
32.07 
28.74 
25.47 

22.39 
19.62 
17.27 
15.42 
14.16 

13.52 
13.53 
14.17 
15.42 
17.22 

19.54 
22.29 
25.39 
28.75 
32.31 

35.95 
39.60 
43.19 
46.62 
49.84 

52.78 
55.37 
57.55 
59.29 
60.54 


306 
326 
333 
327 
308 

277 
235 
185 
126 
64 


1 

64 

125 

180 

232 

276 
310 
336 
356 
364 

365 
359 
343 
322 
294 


269 
218 
174 
12S 
71 


61.25  ,, 
61.41  — 
60.99  ** 
60.00  ^ 
58.46  "* 

205 


56.41 
53.91 
51.04 


250 
287 


44.499 
4.606 


32.26 
+4.496 


-0.04 
+0.2 


-0.16 
-0.8 


84  Vulpeoulw. 

Mag.  5.4 


Right 
Ascension. 


h 
20 


m 
13 


25 

63 

102 

137 

173 

205 
233 
200 
282 
300 

311 
318 
317 
309 
296 


8 
10.677 
10.702 
10.765 
10.867 
11.004 

11.177 
11.382 
11.615 
11.875 
12.157 

12.457 
12.768 
13.086 
13.403 
13.712 

14.008 
14.283 
14.528 
14.740 
14.911 

15.039 
15.121 
15.156  — 
15.145  ^^ 
15.089  ^ 

96 


14.993 
14.863 
14.705 
14.528 
14.342 

14.155 
13.975 
13.813 
13.672 
13.562 

13.486 
13.446 
13.443 


275 
245 
212 
171 
128 


82 


130 
168 
177 
186 
187 

180 
162 
141 
110 
76 


40 
8 


Detdlna- 
tion. 


+24  24 


42.62 
40.41 
38.15 
35.93 
33.85 

31.99 
30.44 
29.28 
28.55  ^ 
28.31  — 

24 

28.55 
29.27 
30.46 
32.08 
34.06 


221 
226 
222 
208 
186 


165 

116 

73 


36.34 
38.88 
41.57 
44.35 
47.16 

49.93 
52.59 
55.09 
57.39 
59.43 

61.19 
62.65 
63.78 
64.55 
64.95 

64.98 
64.64 
63.92 
62.84 
61.44 

59.73 
57.78 
55.64 


72 
110 
162 
198 
228 

254 
209 
278 
281 
277 

266 
250 
230 
204 
176 

146 

113 

77 

40 

3 

34 

72 

106 

140 

171 


195 
214 


11.441 

1.098 


42.01 
+0.454 


+0.06 
+0.2 


-0.02 
-0.8 


oc^  Capiloomi. 
Mag.  3.8 


Right 
Ascension. 


h   m 
20  .13 


8 

23.381 
23.440 
23.533 
23.661 
23.821 

24.009 
24.224 
24.463 
24.724 
25.003 

25.299 
25.607 
25.922 
26.239 
26.552 

26.854 
27.140 
27.401 
27.632 
27.826 


59 

93 

128 

160 

188 

216 
239 
261 
279 
296 

308 
815 
317 
313 
302 

286 
261 
231 
194 
163 


27»79  ,^ 

28.088  ^ 

28.151   jy 

28.168  — 

28.141   ^ 
68 

28.073 

27.971 

27.841 

27.693 

27.534 

27.376 
27.227 
27.096 
26.990 
26.915 


102 
130 
148 
159 
158 

149 

131 

106 

75 

40 


26.875 
26.870  — 
26.903  ^ 


Declina- 
tion. 


-12  48 


// 


26 

22 

13 

2 


26.33 

26.59 

26.81 

26.94 

26.96  — 
11 

26.85 
26.58 
26.14 
25.50 
24.68 


ft  CSapiloomi. 
Ma^.  3.2 


27 
44 

64 
82 
96 


23.70 
22.55 
21.28 
19.93 
18.52 

17.12 
15.76 
14.47 
13.30 
12.26 

11.38 

10.68 

10.14 

9.77 

9.56 

9.48 
9.51 
9.64 
9.84 
10.10 

10.38 
10.69 
11.00 
11.33 
11.65 

11.98 
12.29 
12.57 


115 
127 
135 
141 
140 


136 
129 
117 
104 
88 

70 
54 
37 
21 

8 

3 
13 
20 
26 
28 

31 
31 
33 
82 
33 

31 
28 


Right 
Ascension. 


h 
20 


m 
16 


23.716 
1.026 


21.57 
-0.227 


+0.07 
+0.2 


+0.01 


8 

17.309 
17.366 
17.458 
17.585 
17.744 

17.931 
18.146 
18.385 
18.647 
18.928 

19.226 
19.536 
19.853 
20.173 
20.490 

20.795 
21.085 
21.350 
21.586 
21.786 


57 

92 

127 

159 

187 


215 
239 
262 
281 
298 

810 
817 
320 
317 
305 


290 
265 
236 
200 
158 


^^•^^  113 

22.057   ^, 

67 

22.124   21 

22.145  — 

22.121   ^* 
66 

22.055 

100 

129 

148 

159 

160 


21.955 
21.826 
21.678 
21.519 

21.359 
21.208 
21.074 
20.966 
20.888 

20.844 


20.838  — 
20.869  '* 


151 

134 

106 

78 

44 


Declina- 
tion. 


-15     2 


// 


55.76 

55.88 


12 


55.94-^ 


55.92 
55.80 

55.54 
55.14 
54.58 
53.85 
52.96 

51.92 
50.75 
49.48 
48.14 
46.78 

45.43 
44.14 
42.95 
41.87 
40.94 

40.19 
39.60 
39.18 
38.94 
38.84 

38.87 
39.00 
39.22 
39.48 
39.78 

40.08 
40.38 
40.67 
40.94 
41.18 

41.40 
41.59 
41.74 


2 
12 
26 

40 
5» 

73 

8» 

104 

117 
127 
134 
13» 
135 

129 
11» 
10ft 

oa 

7S 

59 
42 
24 
10 

3 

13 
22 
26 
30 
30 

30 
29 
27 
24 
22 

1» 
15 


17.627 
1.035 


50.73 
-0.269 


+0.07 


+0.01 


480 


APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 

19.9 
29.9 
Mar.  10.9 
20.9 
30.8 

Apr.  9.8 
19.8 
29.7 

May  9.7 
19.7 

29.7 

June    8.6 

18.6 

28.6 

July    8.6 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.3 

Nov.    5.2 

15.2 

25.2 

Dec.    5.1 

15.1 
25.1 
35.1 


Mag.  2.1 


Right 
Ascension. 


h 
20 


m 
18 


s 
59.913 
59.966 
60.086 
60.271 
60.516 

60.817 
61.168 
61.563 
61.998 
62.464 

62.957 
63.468 
63.990 
64.514 
65.030 

65.526 
65.993 
66.418 
66.791 
67.105 


63 

120 
186 
246 
301 


361 
396 
436 
460 
483 


611 
622 
624 
616 
496 

467 
426 
373 
314 
244 


67.349  ^^^ 
67.519  ^^ 
67.610  j2 
67.622  — 
67.557   ^ 

138 

67.419 


Mean  Place 
Sec  d,  Tan  d 


67.218 
66.965 
66.673 
66.358 

66.037 
65.727 
65.443 
65.199 
65.007 


201 
263 
292 
316 
321 


310 
284 
244 
192 
131 


64.876  ^ 
64.810  — 
64.815  * 


60.575 
1.836 


Declina- 
tion. 


-57    0 


tf 


28.70 
26.40 
23.97 
21.47 
18.96 

16.50 

14.12 

11.88 

9.82 

7.96 


230 
243 
250 
251 
246 

238 
224 
206 
186 

lao 


6.36 
5.02 
3.99 
3.29 
2.94 

2.93 
3.28 

3.97 
4.99 
6.29 

7.85 

9.61 

11.49 

13.43 

15.36 

17.19 
18.85 
20.27 
21.37 
22.10 

22.43 
22.34 
21.81 
20.87 
19.53 

17.85 
15.89 
13.69 


134 

103 

70 

36 

1 

36 

09 

102 

130 

150 

176 
188 
194 
193 
183 

166 

142 

110 

73 

33 

9 

63 

94 

134 

166 

190 
220 


19.20 
-1.540 


y  Cygni. 
Mag.  2.3 


Right 
Ascension. 


h 
20 


m 
19 


8 

11.602  i 

11.588  — 

11.623   ^ 

11.705  ^ 

11.834  ^^ 
172 


12.006 
12.221 
12.473 
12.758 
13.072 

13.408 
13.759 
14.115 
14.470 
14.815 

15.143 
15.443 
15.708 
15.933 
16.112 


216 
262 
285 
314 
336 

361 
360 
366 
346 
328 


300 
266 
226 
179 
128 


16.240  ^^ 
16.315  21 
16.336  — 
16.304  ^^ 
16.221   ^ 

128 

16.093 

169 
200 
222 
237 
240 


15.924 

15.724 
15.502 
15.265 

15.025 
14.790 
14.572 
14.376 
14.211 

14.084 
13.997 
13.955 


235 
218 
190 
165 
127 


87 
42 


Declina- 
tion. 


+39  58 


rt 


77.26 
74.55 
71.74 
68.92 
66.20 

63.73 
61.58 
59.84 
58.60 
57.90 

57.78 
58.25 
59.26 
60.81 
62.82 

65.25 
68.01 
71.03 
74.23 
77.61 

80.82 
84.06 
87.16 
90.08 
92.75 

95.11 
97.12 
98.74 
99.94 
100.70 

100.99 

100.80 

100.14 

99.00 

97,42 

95.44 
93.13 
90.53 


271 
281 
282 
272 
247 


216 

174 

124 

70 

12 


47 
101 
166 
201 
243 


276 
302 
320 
328 
331 


324 
310 
292 
267 
230 


201 

162 

120 

76 

29 


19 

00 

114 

158 

198 


231 
200 


ft  Capilcomi. 

Mag.  5.2 


Right 
Ascension. 


h 
20 


m 
22 


s 
30.585 
30.638 
30.724 
30.847 
31.003 

31.188 
31.401 
31.641 
31.902 
32.188 

32.488 
32.800 
33.122 
33.449 
33.774 

34.088 
34.385 
34.659 
34.905 
35.112 

35.278 

35.402 

35.475  ^ 

35.502  — 

35.484   ^* 
02 

35.422 


63 

86 

123 

166 

186 


213 
240 
261 
286 
300 

312 
322 
327 
825 
314 

297 
274 
246 
207 
166 


124 
73 


35.323 
35.197 
35.048 
34.886 

34.725 
34.570 
34.434 
34.321 
34.238 


99 
126 
149 
162 
161 


166 

136 

113 

83 

49 


34.189 
34.177 
34.203 


12 
26 


Declina- 
tion. 


-18  29 


tt 


21.43 
21.33 
21.17 
20.91 
20.54 

20.07 
19.46 
18.73 
17.84 
16.82 

15.67 
14.44 
13.14 
11.79 
10.47 

9.21 
8.01 
6.94 
6.01 
5.26 

4.68 

4.28 

4.06 

4.00  — 

4.09  • 
19 

4.28 
4.57 
4.91 
5.29 
5.67 

6.01 
6.31 
6.55 
6.73 
6.83 

6.96 
6.96 
6.90 


10 
16 
26 
37 
47 

61 

73 

89 

102 

116 

123 
130 
136 
132 
126 

120 

107 

93 

76 

68 

40 
22 
6 


34 
38 
38 
34 

30 
24 
18 
16 
8 

0 
6 


12.795 
1.305 


74.03 
■1-0.839 


30.878 
1.054 


15.96 
-0.334 


pOpipilcond. 

MsLg,  5.0 


Right 
Ascension. 


h 
20 


m 
24 


s 
3.979 
4.029 
4.115 
4.236 
4.389 

4.573 
4.784 
5.020 
5.282 
5.562 

5.862 
6.174 
6.495 
6.820 
7.143 

7.458 
7.755 
8.030 
8.275 
8.483 

8.651 
8.774 
8.850 


60 

86 
121 
153 
184 

211 
236 
202 
280 
300 

312 
321 
325 
323 
315 

297 
276 
245 
208 

168 

123 
76 


29 
8.879  — 

8.861   " 

60 


8.801 
8.706 
8.579 
8.431 
8.272 


8.111 
7.956 
7.818 
7.705 
7.621 


96 

127 
148 
159 
161 

155 

138 

113 

84 

50 


7.571  ,3 
7.558  — 
7.581  " 


DecUna- 
tioo. 


-18     5 


37.17 
37.10 
36.94 
36.71 
36.37 

35.91 
35.32 
34.58 
33.71 
32.69 

31.55 
30.31 
29.00 
27.66 
26.32 

25.02 
23.81 
22.71 
21.75 
20.96 

20.36 

19.93 

19.69 

19.60-^ 

19.66     • 
18 

19.84 
20.13 
20.46 
20.83 
21.19 

21.54 
21.85 
22.11 
22.31 
22.46 

22.56  3 
22.59  — 
22.56    ' 


7 
16. 

2» 
3« 


69 

74 

87 
102 
114 

124 
131 
134 
134 
130 

121 

110 

96 

79 

60 

43 
24 


29 
33 
37 
36 
35 

31 
26 
20 
15 
10 


4.266 
1.052 


31.78 
-0.327 


/V  a,  D^  a    l-hOM 
D^d,D^d    l-hO.2 


+0.06 
-0.8 


+0.04 
1+0.2 


-0.03 
-0.& 


+0.07 
V+^,^ 


+0.01 
-Q,8 


+0.07 
+0.2 


+0.01 
-0.8 


APPARENT  PLACES  OF  STARS,  1916. 


481 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tllliHgtOP 

■DTliiie. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 

19.9 
29.9 
Ibr.  10.9 
20.9 
90.8 

Apr.  9.8 
19.8 
29.7 

Ifay     9.7 

19.7 

29.7 

June    8.6 

18.6 

28.6 

July    8.6 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.3 

Nov.    5.2 

15.2 

25.2 

Deo.    5.1 

15.1 
25.1 
35.1 


Mean  Place 
Sec  d,  Tan  d 


ttCygnl. 

Mag.  4.1 


Ricfat 

AflMUlOD. 


h 
20 


m 
25 


8 

56.983 
56.985 
57.028 
57.111 
57.234 

57.394 
57.590 
57.819 
58.078 
58.363 

58.669 
58.989 
59.318 
59.648 
59.971 

60.281 
60.570 
60.830 
61.056 
61.240 


2 

43 

83 

123 

160 

196 
229 
259 
285 
306 

320 
329 
330 
323 
310 


289 
260 
226 
184 
139 


61.379  ^j 
61.470 
61.513  — 
61.606  ^ 
61.454  " 

95 

61.359 

131 

162 

185 

195 

201 


61.228 
61.066 
60.881 
60.686 

60.485 
60.291 
60.110 
59.951 
59.820 

59.722 
59.659 
59.635 


194 
181 
159 
131 
98 


63 
24 


Declina- 
tion. 


+30    5 


// 


17.90 
15.53 
13.08 
10.66 
8.32 


237 
245 
242 
234 
211 


6.21 

4.41 
2.98 
2.02 


180 

143 

96 


48 

1.54  — 

6 


1.60 
2.17 
3.24 
4.78 
6.73 

9.06 
11.66 
14.47 
17.42 
20.42 

23.42 
26.34 
29.12 


67 

107 
154 
195 
233 

260 
281 
295 
300 
300 

292 
278 


31.70  ^ 


34.05 

36.10 
37.84 
39.23 
40.24 
40.85 

41.06 
40.85 
40.23 
39.22 
37.80 

36.05 
34.02 
31.76 


235 
205 


174 

139 

101 

61 

21 


21 

62 

101 

112 

175 

203 
226 


57.846 

1.156 


15.56 
+0.579 


ff  Cephei. 

Mag.  4.3 


RiKht 
Ascension. 


h 
20 


m 
28 


7.57 
7.68 

7.88 
8.16 
8.52 
8.93 
9.39 

9.89 
10.41 
10.95 
11.48 
11.99 

12.40 
12.88 
13.24 
13.54 
13.76 

13.90 


13.82 
13.64 

13.38 
13.06 
12.69 
12.28 
11.84 

11.38 
10.93 
10.49 
10.08 
9.71 

9.39 
9.13 
8.94 


13 


s 

7.73 
7.60 
7.54  -? 

3 
11 
20 


28 
36 
41 
46 
50 

52 
54 
53 
51 
47 

42 
36 
30 
22 
14 

6 


13.96  - 
13.94    ^ 


12 
18 
26 

32 
37 
41 
44 
40 

45 
44 
41 
37 
32 

26 
19 


Declina- 
tion. 


+62  42 


47.95 
44.95 
41.75 
38.47 
35.24 

32.19 
29.44 
27.10 
25.26 
24.00 

23.36 
23.36 
24.00 
25.25 
27.06 

29.39 
32.15 
35.27 
'SSS)b 
42.24 

45.91 
49.60 
53.22 
56.69 
59.95 

62.92 
65.54 
67.77 
69.54 
70.82 

71.57 
71.77 
71.40 
70.46 
68.98 

66.98 
64.53 
61.73 


300 
320 
328 
323 
305 


275 
234 
184 
126 
64 


0 

64 

125 

181 

233 

276 
312 
338 
359 
367 

369 
362 
347 
326 
297 

262 
223 
177 
128 
75 

20 

37 

04 

148 

200 

245 
280 


10.504 
2.181 


41.18 
+1.939 


€  Belphlni. 
Mag.  4.0 


Right 
Ascension. 


h 
20 


m 
29 


s 
11.516 
11.542 
11.603 
11.697 
11.825 

11.984 
12.171 
12.386 
12.626 
12.889 

13.169 
13.464 
13.770 
14.078 
14.383 

14.679 
14.958 
15.214 
15.439 
15.631 


26 

61 

94 

128 

159 

187 
215 
240 
263 
280 

295 
306 
308 
305 
206 

279 
256 
225 
192 
150 


^^•'»^  108 

15.889   g2 

15.951   jg 

15.969  -; 

15.944   ^ 
65 

15.879 

99 

127 

147 

158 

162 


15.780 
15.653 
15.506 
15.348 


15.18<) 
15.030 
14.888 
14.767 
14.672 


156 

142 

121 

95 

65 


14.575  — 
14.577     ^ 


Declina^ 
tion. 


Groombzldge  8241. 

Mag.  6.4 


Right 
Ascension. 


+  11     0 


// 


60.71 
59.17 
57.62 
56.11 
54.72 


154 
155 
151 
139 
118 


53.54  ^ 
52.59  ^ 
51.97  ^ 
51.71  — 
51.82   " 

48 

52.30 

88 
123 
155 
181 
204 


53.18 

54.41 
55.96 

57.77 

59.81 
61.99 
64.26 
66.57 

68.84 


218 
227 
231 
227 
220 


71.04 
73.11 

75.02 
76.72 
78.22 

79.47 

80.47 

81.21 

81.69   22 

81.91  — 
5 


207 
191 
170 
150 
125 

100 
74 

48 


81.86 
81.55 
80.99 
80.18 
79.16 

77.94 
76.56 
75.07 


31 

56 

81 

102 

122 


138 
149 


12.011 
1.019 


61.28 
+0.195 


h 
20 

s 

18.09 
17.81 
17.66 
17.64 
17.75 

18.00 
18.37 
18.85 
19.43 
20.08 

20.80 
21.55 
22.30 
23.05 
23.76 

24.42 
25.00 
25.49 
25.88 
26.16 

26.31 
26.35 
26.26 
26.06 
25.74 

25.32 
24.81 
24.22 
23.57 

22.87 

22.15 
21.42 
20.71 
20.03 
19.41 

18.86 
18.40 
18.05 


m 
30 


28 

15 

2 

11 
25 

37 
48 
58 
65 
72 

75 
75 
75 
71 
66 

58 
49 
39 
28 
15 

4 

9 
20 
32 
42 

51 
59 
65 
70 
72 

73 
71 
68 
62 
55 

46 
35 


Declina- 
tion. 


+72   14 


// 


57.62 
54.63 
51.44 
48.12 
44.83 

41.68 
38.81 
36.34 
34.35 
32.94 


299 
319 
332 
329 
315 


287 
247 
199 
141 
80 


32.14    ^^ 

31.95  — 

32.42   *'' 

33.50*^ 

35.18  ^^ 
221 

37.39 


40.04 
43.07 
46.41 
49.95 

53.63 
57.35 
61.02 
64.58 
67.94 

71.04 
73.82 
76.21 
78.15 
79.62 


265 
303 
334 
354 
368 

372 
367 
356 
336 
310 


278 
239 
194 
147 
92 


80.54  „ 
37 

80.91  — 
80.70  ^^ 
79.91   "^ 

78.55  ^^ 
189 

76.66 

74.30^ 

71.51  ^ 


22.763 
3.280 


49.78 
+3.124 


D^  a,  D«  a      +0.05  -0.02 

D^  a,  I>u  d      +0.2  -0.8 

79790*'—19ie 31 


+0.02 
+0.2 


-0.08 
-0.8 


+0.06 
+0.2 


-0.01 
-0.8 


0.00 
+0.2 


-0.13 
-0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waihini 


«. 


Jan.  1.1 
11.1 
21.0 
31.0 

Feb.  10.0 

19.9 
29.9 
Mar.  10.9 
20.9 
30.8 

Apr.  9.8 
19.8 
29.8 

May  9.7 
19.7 

29.7 

June    8.6 

18.6 

28.6 

July    8.6 

18.5 
28.5 
Aug.  7.5 
17.5 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.3 

Nov.    5.2 

15.2 

25.2 

Dec.    5.2 

15.1 
25.1 
35.1 


P  Pavonis. 
Ik£ag.  3.6 


Right 
Ascension . 


h     m 
20    37 

8 

23.28 
23.26  1 
23.34    * 
23.52  l« 
23.78  26 

35 

24.13 
24.54 
25.02 
25.56 
26.14 


41 
48 
54 
58 
63 


26.77 
27.43 
28.11 
28.79 
29.47 

30.13 
30.75 
31.32 
31.83 
32.26 

32.60 
32.83 
32.97 
33.01 
32.94 

32.76 
32.49 
32.16 
31.76 
31.32 

30.86 
30.40 
29.97 
29.58 
29.25 

29.00 
28.84 
28.77 


66 
68 
68 
68 
66 

62 
57 
51 
43 
34 

23 

14 

4 

7 
18 

27 
33 
40 
44 
46 

46 
43 
39 
33 
25 

16 
7 


Declina- 
tion. 


-66  30 


It 


33.31 
30.59 
27.70 
24.71 
21.69 

18.73 
15.87 
13.17 
10.70 
8.49 


272 
289 
299 
302 
296 


286 
270 
247 
221 
192 


6.57 

5.00 
3.81 
3.01 


157 

119 

80 


38 

2.63  — 

4 


2.67 
3.14 
3.98 
5.23 
6.82 

8.70 
10.80 
13.06 
15.39 
17.73 

19.96 
21.99 
23.75 
25.15 
26.13 

26.63 
26.62 
26.10 
25.08 
23.60 

21.69 
19.40 
16.82 


47 

84 

125 

150 

188 

210 
226 
233 
234 
223 

203 

176 

140 

98 

50 

1 

52 

102 

148 

191 

229 
258 


flfCygjil. 

(Deneb.) 
Mag.  1.3 


Right 
Ascension. 


h 
20 


m 
38 


40 


s 

32.736 

32.687 

32.688     ^ 

32.739   ^^ 

32.842  ^^ 
152 

32.994 


33.194 
33.440 
33.724 
34.044 

34.393 
34.760 
35.139 
35.520 
35.893 

« 

36.250 
36.581 
36.877 
37.131 
37.336 


200 
246 
284 
320 
349 


367 
379 
381 
373 
357 


331 
296 
254 
205 
153 


37.489    ^ 

37.585  3^ 
37.624  — 
37.606  ^® 
37.533  ^^ 

124 


37.409 
37.242 
37.037 
36.805 
36.554 

36.293 
36.035 
35.787 
35.559 
35.359 

35.194 
35.069 
34.989 


167 
205 
232 
251 
261 


258 
248 
228 
200 
165 


125 
80 


Declina- 
tion. 


-1-44  58 

52.20 
49.50 


46.63 
43.71 
40.85 


270 
287 
292 
286 
267 


38.18 

35.79 
33.81 
32.30 
31.34 

30.94 
31.14 
31.93 
33.27 
35.13 

37.44 
40.13 
43.14 
46.36 
49.73 

53.16 
56.57 
59.89 
63.06 
65.99 

68.64 
70.96 
72.90 
74.42 
75.49 

76.07 
76.16 
75.74 
74.82 
73.42 

71.57 
69.33 
66.78 


239 

198 

151 

96 

40 

20 

79 

134 

186 

231 

269 
301 
322 
337 
343 

341 
332 
317 
293 
265 

232 

194 

152 

107 

58 

9 

42 

92 

140 

185 

224 
255 


S  Delphlni. 

Mag.  4.5 


Right 
Ascension. 


h 
20 


m 
39 


8 

31.727 
31.740 
31.787 
31.869 
31.984 

32.131 
32.309 
32.517 
32.751 
33.009 

33.287 
33.582 
33.888 
34.199 
34.508 

34.808 
35.093 
35.355 
35.589 
35.787 

35.946 
36.063 
36.132 


13 

47 

82 

115 

147 

178 
208 
234 
258 
278 

295 
306 
311 
309 
300 

285 
262 
234 
198 
159 

117 
69 


25 
36.157  — 

36.138   ^* 

59 


36.079 
35.985 
35.861 
35.716 
35.557 

35.393 
35.234 
35.086 
34.956 
34.852 


94 
124 
145 
159 
164 


159 
148 
130 
104 
76 


34.776 
34.731 
34.721 


45 
10 


Dedinar 
tion. 


-1-14  46 


ft 
21.37 
19.70 
17.99 
16.32 
14.75 

13.37 
12.26 
11.46 
11.02 
10.98  — 

38 


167 
171 
167 
157 
138 

111 
80 
44 


11.36 
12.14 

13.31 
14.84 
16.66 

18.74 
21.00 
23.39 
25.84 
28.29 

30.68 
32.97 
35.08 
37.02 
38.73 

40.20 
41.39 
42.32 
42.95 
43.29 

43.34 
43.09 
42.57 
41.77 
40.71 

39.43 
37.96 
36.33 


78 
117 
153 
182 
208 

228 
239 
245 
245 
239 

229 
211 
194 
171 
147 

119 
93 
63 
34 


25 

52 

80 

106 

128 

147 
163 


^  Caprlcomi. 
Mag.  4.3 


Right 
Ascension. 


h     m 
20    41 


8 

7.271 
7.305 
7.377 
7.485 
7.627 

7.802 
8.007 
8.240 
8.500 
8.784 

9.089 

9.410 

9.744 

10.085 

10.426 

10.761 
11.081 
11.380 
11.650 
11.884 

12.076 
12.222 
12.320 


34 

72 

108 

142 

175 

205 
233 
260 
284 
305 

321 
334 
341 
341 
335 

320 
299 
270 
234 
192 

146 

98 


47 

12.367  — 
12.365     ^ 

48 


12.317 
12.228 
12.105 
11.957 
11.793 

11.624 
11.460 
11.308 
11.180 
11.079 


89 
123 
148 
164 
169 


164 
152 
128 
101 
66 


11.013  3^ 
10.982  — 
10.988  ^ 


Declina- 
tion. 


-25   34 


// 


52 
64 


30.45 

29.93 

29.29 

28.54   ^* 

27.69   ^ 
96 

26.73 


25.66 


107 


24.48  "* 
23.22  ^^ 
21.89  ^^ 

139 

20.50 
19.07  ^*^ 


17.65 
16.27 
14.97 


142 
138 
130 
119 


13.78 
12.74 
11.87 
11.21 
10.74 


104 
87 
66 
47 
23 


10.51 
10.47  — " 

10.64 
10.97 
11.45 


4 

17 
33 

48 
58 


12.03 
12.67 
13.33 
13.97 
14.55 

15.03 
15.40 
15.62 


64 
66 
64 
58 
48 

37 
22 
9 


15.71  — 

15.66     * 

20 


15.46 
15.12 
14.68 


34 
44 


Mean  Place 
Sec  d.  Tan  d 


24.239 
2.509 


22.61 
-2..301 


34.074 
1.414 


46.61 
-1-0.999 


32.244 
1.034 


20.78 
+0.264 


7.495 
1.108 


24.00 
-0.479 


-1-0.11 
+0.3 


+0.10 
-0.8 


+0.04 
+0.3 


-0.04 
-0.8 


+0.06 
+0.^ 


-0.01 


+0.07 


+0.02 
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"WashinKton 
Mean  Time. 


Jan.  I.l 
11.1 
21.0 
31.0 

Feb.  10.0 

19.9 
29.9 
Mar.  10.9 
20.9 
30.8 

Apr.  9.8 
19.8 
29.8 

May  9.7 
19.7 

29.7 

June    8.6 

18.6 

28.6 

July    8.6 

18.5 
28.5 
Aug.  7.5 
17.5 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.3 

Nov.    5.2 

15.2 

25.2 

Dec.    5.2 

15.1 
25.1 
35.1 


y  Belphlni  seq, 
Mag.  4.5 


Right 
Ascension. 


h 
20 

s 
45.139 
45.149 
45.191 
45.270 
45.381 

45.524 
45.699 
45.905 
46.137 
46.393 

46.672 
46.967 
47.275 
47.587 
47.898 

48.200 
48.488 
48.753 
48.989 
49.190 


m 
42 


10 

42 

79 

111 

143 

175 
206 
232 
256 
279 

295 
308 
312 
311 
302 

288 
265 
236 
201 
161 


49.351  ^^3 

49.469   ^2 

49.541    27 

49.568  — 

49.551    ^^ 
58 


Mean  Place 
Sec  d,  Tan  d 


49.493 
49.400 
49.277 
49.132 
48.973 

48.809 
48.648 
48.498 
48.368 
48.259 

48.181 
48.133 
48.119 


93 

123 
145 
159 
164 


161 
150 
130 
109 

78 


48 
14 


Decline 
tion. 


+15  49 


// 


16.29 
14.58 
12.82 
11.09 
9.47 


171 
176 
173 
162 
144 


fiCygni. 
Mag.  2.6 


Right 
Ascension. 


h 
20 


m 
42 


8.03 
6.85 
5.99 
5.50 
5.41 

5.75 
6.51 
7.65 
9.16 
10.98 

13.07 
15.36 
17.77 
20.25 
22.75 

25.18 
27.52 
29.69 
31.68 
33.45 

34.97 
36.23 
37.20 
37.88 
38.26 

38.34 
38.12 
37.60 
36.79 
35.74 

34.43 
32.93 
31.27 


118 

86 

49 
9 

34 

76 
114 
151 
182 
209 

229 
241 
248 
250 
243 

234 
217 
199 
177 
152 

126 
97 
08 
38 

8 

22 

52 

81 

105 

131 

150 
166 


45.664 
1.039 


15.31 
+0.283 


47.836 
47.816 
47.836 
47.898 
48.002 

48.144 
48.327 
48.547 
48.800 
49.082 

49.389 
49.715 
50.052 
50.394 
50.733 

51.059 
51.365 
51.645 
51.889 
52.092 

52.250 
52.360 
52.419 
52.427 
52.387 

52.303 
52.178 
52.021 
51.840 
51.643 

51.438 
51.235 
51.042 
50.869 
50.719 

50.600 
50.516 
50.468 


20 

20 

62 

104 

142 

183 
220 
253 
282 
307 

326 
337 
342 
339 
326 

306 
2^ 
244 
203 
158 

110 

59 

8 

40 

84 

125 

157 
181 
197 
205 


203 
193 
173 
150 
119 

84 
48 


Declina- 
tion. 


+33  39 


// 


22.24 
19.87 
17.37 
14.84 
12.39 

10.13 
8.16 
6.55 
5.39 
4.73 

4.59 
4.99 
5.91 
7.34 
9.21 

11.48 
14.07 
16.91 
19.92 
23.04 

26.17 
29.25 
32.23 
35.04 
37.61 

39.92 
41.90 
43.53 
44.79 
45.64 

46.06 
46.06 
45.62 
44.74 
43.45 

41.78 
39.78 
37.53 


237 
250 
253 
245 
226 


197 

161 

116 

66 

14 

40 

92 

143 

187 

227 

259 
284 
301 
312 
313 

308 
298 
281 
257 
231 

198 

163 

126 

85 

42 

0 
44 

88 
129 
167 

200 
225 


€  Aqnarii. 
Mag.  3.8 


Right 
Ascension. 


h 
20 


m 
43 


s 
7.542 

7.571 
7.634 
7.728 
7.855 

8.011 
8.195 
8.407 
8.644 
8.905 

9.184 

9.480 

9.789 

10.104 

10.420 

10.729 
11.026 
11.302 
11.551 
11.766 

11.943 
12.077 
12.166 
12.209 
12.209 

12.166 
12.085 
11.974 
n.842 
11.696 

11.543 
11.395 
11.260 
11.145 
11.053 


29 

63 

94 

127 

156 

184 
212 
237 
261 
279 

296 
309 
315 
316 
309 

297 
276 
249 
215 
177 


134 

89 

43 

0 

43 

81 
111 
132 
147 
152 

148 

135 

115 

92 

60 


D^  a,  Dt  a 

*  Dud 


I 


+0M 
+0,3 


-0.01 


48.741 
1.202 


18.08 
+0.666 


10.993  2g 
10.965  — 
10.969     * 


Declina- 
tion. 


-  9  47 


// 


78.01 
78.40 
78.73 
78.96 


39 
33 
23 


12 

79.08  — 

3 


79.05 
78.84 
78.44 
77.82 
76.99 

75.96 
74.72 
73.34 
71.84 
70.26 

68.66 
67.06 
65.52 
64.09 
62.78 

61.65 
60.68 
59.92 
59.33 
58.92 

58.70 
58.62 
58.67 
58.83 
59.09 

59.40 
59.77 
60.17 
60.59 
61.03 

61.48 
61.92 
62.34 


21 
40 
62 
83 
103 

124 
138 
150 
158 
160 

160 
154 
143 
131 
113 

97 
76 
59 
41 
22 

8 

5 
16 
26 
31 

37 
40 
42 
44 
45 

44 

42 


7.805 
1.015 


74.23 
-0.173 


+0.05 
+0.3 


-0.03 


1+0.06 
L+^.^ 


+0.01 


7f  Cephei. 
Mag.  3.6 


Right 
Ascension. 


h 
20 


m 
43 


s 

32.47 
32.32 
32.24 
32.24 
32.33 

32.49 
32.75 
33.06 
33.44 
33.87 

34.85 
35.36 
35.88 
36.38 

36.86 
37.30 
37.68 
38.00 
38.24 

38.41 
38.51 
38.52 
38.45 
38.31 

38.09 
37.81 
37.48 
37.11 
36.71 

36.28 
35.86 
35.44 
35.04 
34.68 

34.36 
34.11 
33.91 


15 

8 

0 

9 

16 

26 
31 
38 
43 
47 

51 
51 
52 
50 
48 

44 
38 
82 
24 

17 

10 
1 

7 
14 
22 

28 
83 
87 
40 
43 

42 
42 
40 
30 
82 

85 
20 


Declina- 
tion. 


+61   30 
It 

52.28 
49.43 


46.33 
43.13 
39.94 

36.90 
34.11 
31.71 
29.79 
28.43 


285 
310 
320 
319 
304 


279 
240 
192 
136 

78 


27.65  ^3 
27.52  — 
28.02  ^ 
29.13  "^ 
30.80  ^®^ 

223 

33.03 

266 
335 
333 
356 
368 


35.69 
38.74 
42.07 
45.63 

49.31 
53.03 
56.71 
60.26 
63.63 

66.74 
69.53 
71.93 
73.89 
75.38 


372 
368 
355 
337 
311 


279 
240 
196 
149 
97 


76.35  ^2 
76.77  — 
76.63  ^* 
75.92  " 
74.65^ 

179 

72.86 

70.60^ 

67.95^ 


35.002 
2.097 


44.08 
+1.843 


+0.02 
1+0,3 


-0.08 
-0.8 


APPARENT  PLACES  OF  STARS,  1916, 


485 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinston 
Mean  Tune. 


Jan.     1.1 

11.1 

21.0 

31.0 

Feb.  10.0 

20.0 
29.9 
Mar.  10.9 
20.9 
30.8 

Apr.  9.8 
19.8 
29.8 

May  %.7 
19.7 

29.7 

June    8.7 

18.6 

28.6 

July     8.6 

18.5 
28.5 
Aug.  7.5 
17.5 
27.4 

Sept.  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 

Nov.    5.2 

15.2 

25.2 

Dec.    5.2 

15.1 
25.1 
35.1 


/i  Aquaiii. 

Mag.  4.8 


Right 
Ascension. 


Mean  Place 
Sec  a,  Tan  d 


h 
20 


m 
48 


s 
7.217 
7.241 
7.299 
7.388 
7.509 

7.660 
7.840 
8.047 
8.279 
8.536 

8.813 
9.107 
9.415 
9.729 
10.044 

10.355 
10.652 
10.931 
11.182 
11.400 

11.581 
11.719 
11.814 
11.862 
11.865-'' 

39 


24 

58 

89 

121 

151 

180 
207 
232 
,257 
277 


294 
308 
314 
315 
311 


297 
279 
251 
218 
181 


138 
95 
48 


Di^fa,  "Dm  a 


11.826 
11.750 
11.644 
11.514 
11.369 

11.219 
11.071  *^^ 


76 
106 
130 
145 
150 


10.935 
10.818 
10.725 

10.661 
10.629 
10.628 


136 

117 

93 

64 

32 
1 


Declina- 
tion. 


-  9  17 


61.14 
61.55 
61.90 
62.15 
62.29 

62.28 
62.08 
61.68 
61.07 
60.24 

59.20 
57.97 
56.58 
55.06 
53.46 

51.82 
50.19 
48.62 
47.14 
45.79 

44.61 
43.60 
42.78 
42.17 
41.73 

41.48 
41.37 
41.41 
41.56 
41.82 

42.13 
42.50 
42.91 
43.35 
43.81 

44.28 
44.74 
45.18 


41 

35 
25 
14 

1 

20 
40 
61 
83 
104 

123 
139 
152 
160 
164 

163 
157 
148 
135 
118 

101 
82 
61 
44 
25 

11 

4 

15 
26 
31 

37 
41 
44 
46 

47 

46 
44 


y^Indl. 

Mag.  3.7 


Right 
Ascension. 


7.468 
1.013 


57.56 
-0.164 


h 
20 


m 
48 


8 

14.721 
14.714  _! 
14.777  ^^ 
14.907  ^30 
15.102  1^ 

256 

15.358 
15.670  ^^^ 

363 


+0.06 
+0.3 


+0.01 
-0.7 


16.033 
16.445 
16.895 

17.381 
17.894 
18.427 
18.970 
19.510 

20.039 
20.546 
21.017 
21.439 
21.804 

22.102 
22.323 
22.464 
22.522 
22.498 

22.394 
22.220 
21.982 
21.698 
21.379 

21.044 
20.709 
20.393 
20.107 
19.866 

19.682 
19.559 
19.504 


412 
450 

486 


513 
533 
543 
540 
529 


607 
471 
422 
365 
298 

221 

141 

58 

24 
104 


174 
238 
284 
319 
335 


335 
316 
286 
241 
184 


123 
55 


Declina- 
tion. 


15.267 
1.928 


-58  45 


// 


88.99 
86.65 
84.12 
81.46 
78.75 

76.01 
73.33 
70.76 
68.33 
66.09 

64.10 
62.37 
60.95 
59.89 
59.19 

58.87 
58.94 
59.38 
60.21 
61.38 

62.85 
64.58 
66.50 
68.54 
70.62 

72.67 
74.59 
76.29 
77.71 
78.78 


234 
253 
266. 
271 
274 


268 
257 
243 
224 
199 


173 

142 

106 

70 

32 

7 

44 

83 

117 

147 

173 
192 
204 
208 
205 

192 
170 
142 
107 
64 


32  VulpecxQe. 

Mag.  5.2 


79.42  ^ 
79.64  — 
79.41  ^ 
78.71  '' 
77.58  "^ 

153 


76.05 
74.16 
71.97 


189 
219 


78.40 
-1.649 


Right 
Ascension. 


h 
20 


m 
50 


s 
58.059 
58.042  i! 
58.063   2^ 
58.122   ^^ 
58.217   ^ 

134 

58.351 
58.521 


58.726 
58.962 
59.227 

59.517 
59.826 
60.149 
60.477 
60.805 

61.123 
61.425 
61.703 
61.949 
62.157 


170 
205 
236 
265 
290 


309 
323 
328 
328 
318 


302 
278 
246 
208 
167 


+0.09 
+0.3 


+0.07 

-0.7 


62.324  J21 

62.445   ^2 

62.517    ^ 

62.542  — 

62.520   ^ 
66 


62.454 
62.350 
62.214 
62.053 
61.876 

61.692 
61.508 
61.334 
61.177 
61.041 

60.934 
60.859 
60.818 


104 
136 
161 
177 

184 

184 
174 
167 
136 
107 

76 
41 


Declina- 
tion. 


+27  44 


18.98 
16.84 

14;59 

12.32 
10.13 

8.12 
6.37 
4.97 
3.98 
3.46 

3.43 
3.90 
4.86 
6.27 
8.10 

10.28 
12.76 
15.45 
18.29 
21.21 

24.14 
27.01 
29.77 
32.34 


214 
225 
227 
219 
201 


176 

140 

99 

52 

3 


47 

96 

141 

183 

218 


248 
269 
284 
292 
293 


287 
276 
257 


SSOH^Braconi". 

Mag.  5.6 


34.70*" 

210 


36.80 
38.61 
40.08 
41.20 
41.95 

42.31 
42.29 
41.87 
41.07 
39.89 

38.37 
36.57 
34.53 


181 

147 

112 

76 

36 


2 

42 

80 

118 

163 

180 
204 


Right 
Ascension. 


h 
20 

s 
17.54 
16.85 
16.38 
16.15 
16.15 

16.42 
16.91 
17.63 
18.53 
19.60 

20.80 
22.06 
23.36 
24.65 
25.90 

27.04 
28.08 
28.97 
29.67 
30.19 


m 
51 


69 
47 
23 
0 
27 

49 

72 

90 

107 

120 

126 
130 
129 
125 
114 

104 
89 
70 
62 
31 


30.50  jj 
30.61  — 
30.50    ^^ 


58.781 
1.130 


15.30 
+0.526 


+0.05 
+0.3 


-0.02 
-0.7 


30.19 
29.67 

28.96 
28.10 
27.08 
25.92 
24.68 

23.37 
22.02 
20.67 
19.35 
18.11 

16.98 
15.98 
16.16 


31 
62 
71 

86 
102 
116 
124 
131 

135 
136 
132 
124 
113 

100 
83 


Declina- 
tion. 


+80   14 


// 


27.33 
24.63 
21.63 
18.41 
15.15 

11.95 
8.96 
6.28 
4.03 
2.30 


270 
300 
322 
326 
320 


299 
268 
225 
173 
119 


1-11    55 

0.56  — 
0.65  ^ 
1.33  ^ 
2.62  ^^ 

186 


4.47 

6.82 

9.58 

12.69 

16.07 

19.65 
23.34 
27.05 
30.70 
34.21 

37.54 
40.58 
43.29 
45.60 
47.48 

48.81 
49.66 
49.90 
49.57 
48.64 

47.15 
45.14 
42.72 


236 
276 
311 
338 
358 


369 
371 
365 
351 
333 


304 
271 
231 
188 
133 


84 
25 

33 

93 

149 

aoi 

242 


26.354 
5.899 


16.73 

+5.814 


-0.06 
+0.3 


-0.26 


486 


APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tunc. 


Jail.  1.1 
11.1 
21.0 
31.0 

Feb.  10.0 

20.0 
29.9 
Mar.  10.9 
20.9 
30.9 

Apr.  9.8 
19.8 
29.8 

May  9.7 
19.7 

29.7 

June    8.7 

18.6 

28.6 

July    8.6 

18.6 
28.5 
Aug.  7.5 
17.5 
27.4 

Sept.  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 

Nov.    5.2 

15.2 

25.2 

Dec.    5.2 

15.1 
25.1 
35.1 


Moan  Place 
Sec  d,  Tan  d 


D^  a,  Dm  a 
D^  d,  D«  d 


vCygnL 
Mag.  4.0 


Right 
Ascension. 


h      m 
20     54 


s 
1.357 
1.305 


52 

8 


1.297  — 
1.335  ^ 
1.420   ^ 

131 

1.551 

176 
210 
259 
203 
322 


1.727 

1.946 
2.205 
2.498 

2.820 
3.166 
3.525 
3.891 
4.254 

4.604 
4.935 
5.235 
5.499 
5.719 


346 
359 
366 
363 
350 


331 
300 
264 
220 
172 


6.010  ^ 
6.076  jj 
6.087  — 
6.045   ^ 

90 

5.955 

134 
171 
190 
219 
230 


5.821 

5.650 
5.451 
5.232 

5.002 
4.771 
4.547 
4.340 
4.156 

4.002 
3.883 
3.804 


231 
224 
207 
184 
154 


119 

79 


Declina- 
tion. 


+40  50 


n 


41.64 
39.12 
36.44 
33.69 
30.99 


252 
268 
275 
270 
255 


28.44 

26.15 
24.23 
22.75 
21.79 

21.38 
21.53 
22.24 
23.49 
25.25 

27.45 
30.03 
32.90 
36.02 
39.27 

42.59 
45.91 
49.15 
52.24 
55.12 

57.74 
60.06 
62.00 
63.56 
64.68 


229 

192 

148 

96 

41 

15 

71 

125 

176 

220 

258 
287 
312 
325 
332 

332 
324 
309 

288 
262 

232 
194 
156 
112 
67 


65.35    ^ 

65.55  — 

65.27  ^ 

77 

64.50   ^^ 

63.28  *^ 

166 
61.62 
59.57  ^ 
57.22  ^ 


2.454 
1.322 


35.39 
+0.865 


+0.04 
+0.3 


-0.04 
-0.7 


a  Ootantls. 

Mag.  5.2 


Right 
Ascension. 


h 
20 

8 

33.00 
32.82 


m 
54 


18 


1 


32.81  — 
32.96    ^* 


33.29 

33.77 
34.39 
35.15 
36.02 
36.99 

38.03 
39.15 
40.29 
41.45 
42.61 

43.74 
44.81 
45.80 
46.68 
47.42 

48.03 
48.46 
48.71 


48.78  — 

48.67    " 
31 


48.36 
47.89 
47.28 
46.54 
45.71 

44.83 
43.93 
43.06 
42.24 
41.53 

40.93 
40.47 
40.18 


33 

48 

62 

76 

87 

97 

104 

112 
114 
116 
116 
113 

107 
99 
88 
74 
61 

43 
25 


47 

61 
74 
83 

88 

90 
87 
82 
71 
60 

46 
29 


Declina- 
tion. 


-77  20 


n 


56.63 
53.54 
50.25 
46.84 
43.39 

39.99 
36.71 
33.63 
30.80 
28.28 


309 
329 
341 
345 
340 


328 
308 
283 
252 
215 


26.13 
24.37 
23.04 
22.18 


176 
133 

86 


39 

21.79  — 

9 


21.88 
22.45 
23.48 
24.93 
26.77 

28.94 
31.37 
33.99 
36.71 
39.39 

41.97 
44.35 
46.42 
48.10 
49.31 

49.98 
50.10 
49.60 
48.54 
46.92 

44.80 
42.25 
39.35 


57 

103 
145 
184 
217 


243 
262 
272 
268 
258 


238 
207 
168 
121 
67 


12 

50 
106 
162 
212 

255 
290 


35.039 
4.564 


44.90 
-4.453 


+0.15 
+0.3 


+0.20 
-0.7 


y  Microsoopii. 
Mag.  4.7 


Right 
Ascension. 


h 
20 


m 
56 


8 

8.396 
8.413 
8.470 
8.563 
8.695 

8.863 
9.064 
9.296 
9.559 
9.848 

10.163 
10.497 
10.848 
11.207 
11.570 

11.928 
12.273 
12.599 
12.895 
13.155 


17 

57 

93 

132 

168 

201 
232 
263 
289 
315 

334 
351 
359 
363 
358 

345 
326 
296 
260 
217 


13.372  ^^ 

13.540  ^^3 

13.658  ^ 

13.723 

13.734  — 
38 

13.696 


83 
122 
151 
172 
181 


13.613 
13.491 
13.340 
13.168 

12.987 
12.808 
12.640 
12.491 
12.371  ^ 

87 


12.284 
12.233 
12.221 


179 
168 
149 


51 
12 


Declina- 
tion. 


-32  34 


/» 


80.09 
79.17 
78.09 
76.87 
75.54 

74.11 
72.59 
70.99 
69.34 
67.68 

66.01 
64.39 
62.83 
61.38 
60.07 

58.94 
58.02 
57.35 
56.92 


92 

108 
122 
133 
143 

152 
160 
165 
166 
167 

162 
166 
145 
131 
113 

92 
67 
43 


17 
56.75  — 

7 

56.82 
57.15 
57.69 
58.41 
59.28 


33 
54 
72 
87 
95 

90 
96 
91 
79 
62 

46 
23 

65.22  — 

65.00  ^ 

43 


60.23 
61.22 
62.20 
63.11 
63.90 

64.52 
64.98 
65.21 


64.57 
63.93 
63.12 


64 

81 


8.573 
1.187 


72.49 
-0.639 


+0.07 
+0.3 


+0.03 
-0.7 


0  Capxloond. 
Mag.  4.2 


Right 
Ascension. 


h      m 
21     1 


8 

13.459 
13.473 
13.520 
13.601 
13.714 

13.858 
14.033 
14.237 
14.467 
14.724 

15.003 
15.302  ^ 
15.616  ^" 
15.940  ^^ 
16.267  ^^ 

324 

16.591 


14 

47 

81 

113 

144 


175 
204 
230 
257 
279 


16.905 

17.200 
17.470 
17.709 


314 
295 
270 
239 
200 


17.909  ^,, 

18.066  JJ2 

18.178  ^ 

18.242   j^ 

18.259  — 
27 

18.232 

67 

100 

128 

144 

152 


18.165 
18.065 
17.937 
17.793 

17.641 
17.489 
17.346 
17.221 
17.119 

17.044 
17.001 
16.991 


152 
143 
125 
102 
75 

43 
10 


Dedina- 


-17   33 


n 


67.68 
67.61 
67.44 
67.14 
66.73 

66.18 
65.47 
64.60 
63.58 
62.39 

61.07 
59.65 
58.14 
56.58 
55.02 

53.50 
52.07 
50.75 
49.60 
48.62 

47.85 
47.29 
46.93   jj 
46.78  — 
46.81     ^ 

19 

47.00 
47.30 
47.70 
48.16 
48.64 


7 
17 
30 
41 
55 

71 

87 

102 

119 

132 

142 
151 
156 
156 
153 

143 
133 

m 

S6 
n 

56 
36 


49.11 
49.56 
49.96 
50.29 
50.53 

50.71 
50.79 
50.79 


30 
40 
46 
48 
47 

45 
40 
33 
24 
18 

8 
0 


13.626 
1.049 


62.73 
-0.317 


+0.07 
+0.3 


+0.02 
-0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washineton 
Mflan  Time. 


Jan.  1.1 
11.1 
21.0 
31.0 

Feb.  10.0 

20.0 
29.9 
Mar.  10.9 
20.9 
30.9 

Apr.  9.8 
19.8 
29.8 

May  9.7 
19.7 

29.7 

June    8.7 

18.6 

28.6 

July     8.6 

18.6 
28.5 
Aug.  7.5 
17.5 
27.4 

Sept.  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 

Nov.    5.3 

15.2 

25.2 

Dec.     5.2 

15.1 
25.1 
35.1 


Mean  Place 
Sec  d.  Tan  S 


D^i  a,  Dm  a 
D,^  d.  Dm  d 


S  Cygni. 
Mag.  3.9 


Right 
Ascension. 


h 
21 

s 
51.323 
51.253 


m 
1 


70 


51.230  ~ 
51.254  24 
51.326   ^2 

122 

51.448 


51.618 
51.834 
52.093 
52.389 

52.717 
53.070 
53.440 
53.817 
54.193 

54.558 
54.902 
55.217 
55.494 
55.727 

55.910 
56.039 
56.113 
56.131 
56.093 

56.005 
55.871 
55.698 
55.493 
55.267 

55.027 
54.784 
54.547 
54.323 
54.123 

53.952 
53.814 
53.717 


170 
216 
259 
206 
328 


353 
370 
377 
376 
365 


344 
315 
277 
233 
183 


129 
74 
18 

38 
88 

134 
173 
205 
226 
240 

243 
237 
224 
200 
171 

138 
97 


Dedina* 
tion. 


+43  35 


// 


39.71 
37.19 
34.49 
31.69 
28.91 

26.28 
23.88 
21.84 
20.23 
19.13 

18.57 
18.60 
19.19 
20.34 
22.00 

24.14 
26.67 
29.53 
32.65 
35.95 

39.32 
42.72 
46.06 
49.27 
52.27 

55.04 
57.49 
59.59 
61.29 
62.56 


252 
270 
280 
278 
263 


240 
204 
161 
110 
56 


3 

59 

115 

166 

214 

253 
286 
312 
330 
837 

340 
334 
321 
300 
277 

245 
210 
170 
127 
82 


63.38  33 
63.71  — 
63.54  ^^ 
62.88  ^ 
61.73  "^ 

160 

60.13 
58.13  ^ 
55.79  ^^ 


52.493 
1.381 


32.37 
+0.952 


+0.04 
+0.3 


-0.05 
-0.7 


61  Cyjnl  Pr. 
Mag.  5.6 


Right 
Ascension. 


m 
3 


h 
21 

8 

6.798 

6.759  i? 

6.760  ^ 
6.805  ^^ 
6.894  ^ 

134 

7.028 


7.205 
7.423 
7.680 
7.972 

8.292 
8.636 
8.995 
9.361 
9.727 

10.083 
10.420 
10.730 
11.006 
11.240 


177 
218 
257 
292 
320 


344 
350 
366 
366 
356 

337 
310 
276 
234 
186 


11.426  ,3. 
11.563  „ 
11.648  „ 

32 

11.680  — 
11.660  ^ 

67 


11.593 
11.483 
11.338 
11.163 
10.969 

10.764 
10.556 
10.356 
10.169 
10.006 

9.869 
9.766 
9.701 


no 

145 
175 
194 
205 

208 
200 
187 
163 
137 

103 
65 


Declina- 
tion. 


+38  19 


// 


74.81 
72.50 
70.03 
67.48 
64.98 

62.62 
60.52 
58.78 
57.47 
56.65 

56.36 
56.63 
57.44 
58.79 
60.62 

62.88 
65.52 
68.44 
71.59 
74.87 

78.22 
81.56 
84.82 
87.93 
90.84 

93.48 
95.83 
97.81 
99.42 
100.61 

101.36 
101.66 
101.49 
100.86 
99.79 

98.29 
96.44 
94.27 


231 
247 
255 
250 
236 


210 

174 

131 

82 

29 


27 

81 

135 

183 

226 


264 
292 
315 
328 
335 


334 
326 
311 
291 
264 


235 
198 
161 
119 
76 


30 

17 

63 

107 

150 

185 
217 


7.780 
1.275 


68.51 
+0.791 


+0.05 
+0.3 


-0.04 
-0.7 


Mag.  4.5 


Right 
Ascension. 


h 
21 

s 
0.998 
1.007 
1.050 
1.124 
1.229 

1.364 
1.530 
1.723 
1.945 
2.192 

2.462 
2.752 
3.058 
3.374 
3.695 

4.012 
4.319 
4.610 
4.875 
5.110 

5.307 
5.463 
5.574 
5.639 
5.658 

5.634 
5.572 
5.477 
5.355 
5.218 

5.071 
4.925 
4.786 
4.665 
4.564 

4.491 
4.446 
4.433 


m 
5 


9 

43 

74 

105 

135 

166 
103 
222 
247 
270 

290 
306 
316 
321 
317 

307 
291 
265 
235 
197 


156 

111 

65 

19 

24 

62 

95 

122 

137 

147 

146 
139 
121 
101 
73 

45 
13 


Declina- 
tion. 


Bndley  2777. 
Mag.  5.9 


-11  42 


25 
17 

7 


48.23 

48.48 

48.65 

48.72  -1 

48.67     * 
21 

48.46 
48.08 
47.51 
46.73 
45.76 

44.59 
43.26 
41.78 
40.20 
38.55 

36.89 
35.28 
33.73 
32.29 
31.00 

29.90 
28.99 
28.28 
27.77 
27.46 

27.33 
27.35 
27.50 
27.76 
28.10 

28.48 
28.90 
29.32 
29.75 
30.16 

30.54 
30.89 
31.19 


38 
57 
78 
97 
117 

133 
148 
158 
165 
166 

161 
155 
144 
129 
110 

91 
71 
51 
31 
13 

2 
15 
26 
34 

38 

42 
42 
43 
41 
38 

35 

30 


1.177 
1.021 


44.50 
-0.207 


+0.06 
+0.3 


+0.01 
-0.7 


Right 
Ascension. 


h     m 
21     7 


s 

5.73 
5.15 
4.73 
4.50 
4.46 

4.62 
4.97 
5.49 
6.19 
7.01 

7.95 

8.96 
10.01 
11.08 
12.12 

13.10 
13.99 
14.78 
15.43 
15.94 

16.29 

16.46 

16.48  — 

16.31    ^^ 
32 

47 


15.99 

15.52 
14.91 
14.16 
13.31 
12.37 

11.37 

10.33 

9.28 

8.25 

7.26 

6.35 
5.54 
4.87 


58 

42 

23 

4 

16 

35 
52 
70 
82 
94 

101 
105 
107 
104 
98 

89 
79 
65 
51 
35 

17 


61 
76 
85 
04 
100 

104 

105 

103 

00 

01 

81 
67 


Declina- 
tion. 


+77   46 


// 


81.57 
78.98 
76.05 
72.89 
69.63 

66.41 
63.36 
60.58 
58.20 
56.33 

55.00 

54.28 


250 
203 
316 
326 
322 


305 
278 
238 
187 
133 

72 
0 


54.19  — 
54.73  ^ 

55.87  "^ 

170 

57.57 

222 
267 
305 
334 
357 


59.79 
62.46 
65.51 
68.85 

72.42 
76.11 
79.86 
83.59 
87.21 

90.65 
93.85 
96.71 
99.20 
101.25 

102.82 
103.85 
104.30 
104.17 
103.44 

102.13 

100.28 

97.94 


360 
375 
373 
362 
344 

320 
286 
340 
206 
167 

103 
46 

13 

73 

131 


186 
234 


12.344 

4.728 


69.47 
+4.621 


-0.02 
+0.3 


-0.22 
-0.7 
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APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  1.1 
11.1 
21.1 
31.0 

Feb.  10.0 


Mar. 


20.0 
29.9 
10.9 
20.9 
30.9 


Apr. 


9.8 

19.8 

29.8 

May     9.8 

19.7 

29.7 

June    8.7 

18.6 

28.6 

July     8.6 

18.6 
28.5 
Aug.  7.5 
17.5 
27.5 

Sept.  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 

Nov.    5.3 

15.2 

25.2 

Dec.    5.2 

15.2 
25.1 
35.1 


Mean  Place 
Sec  d.  Tan  d 


1  Pegasl. 

Mag.  4.2 


Right 
loens 


Asoehsion 


h 
21 


m 
18 


11^638   ^ 

11.612  — 

11.617     ^ 

11.657   ^ 

11.730   ^^ 
108 


11.838 
11.978 
12.153 
12.360 
12.596 

12.861 
13.147 
13.453 
13.769 
14.089 


140 
176 
207 
236 
265 


286 
306 
316 
320 
318 


14.407 
14.714 
15.004 
15.267 
15.499 

15.692 
15.844 
15.951 
16.012 
16.027 

16.000 
15.934 
15.836 
15.710 
15.566 

15.411 
15.253 
15.099 
14.957 
14.833 

14.731 
14.655 
14.608 


Declina- 
tion. 


+19  26 


170 
178 
180 
174 
158 

136 

106 

70 


3o; 

290 
263 
232 
193 


152 

107 

61 

15 

27 

66 

98 

126 

144 

155 

158 
154 
142 
124 
102 

76 
47 


44.04 

42.34 
40.56 
38.76 
37.02 

35.44 
34.08 
33.02 
32.32   3j 
32.01  — 

12 

32.13 
32.68 
33.65 
35.02 
36.75 

38.79 
41.06 
43.52 
46.11 

48.74 

51.36 
53.91 
56.34 
58.61 
60.67 

62.50 
64.06 
65.33 
66.31 
66.99 

67.32  3 
67.35  — 
67.06  ^ 
66.45  *^ 
65.55  *^ 

119 


55 

97 

137 

173 

204 

227 
246 
259 
263 
262 

255 
243 
227 
206 
183 

156 

127 

98 

68 

33 


64.36 
62.95 
61.33 


141 
162 


12.090 
1.061 


40.38 
+0.353 


/ 


+0.06 
+0.5 


-0.02 


XPavonis. 
Mag.  4.3 


Right 
Ascension. 


h 
21 


m 
19 


s 

30.31 
30.20 
30.17 
30.23 
30.37 

30.61 
30.91 
31.27 
31.71 
32.21 

32.76 
33.35 
33.97 
34.62 
35.28 

35.93 
36.56 
37.15 
37.70 
38.19 

38.60 
38.92 
39.14 
39.26 


11 
3 

6 
14 
24 

30 
36 
44 
50 
55 

59 
62 
65 
66 
65 

63 
69 
55 
49 
41 

32 
22 
12 
2 


39.28  - 
8 

39.20 
39.03 
38.76 
38.43 
38.04 


37.61 
37.17 
36.74 
36.33 
35.96 

35.65 
35.42 
35.25 


17 

27 
33 
39 
43 

44 

43 
41 
87 
31 

23 
17 


Declina- 
tion. 


-65  44 


It 


62.44 
59.88 
57.06 
54.04 
50.92 

47.74 
44.58 
41.51 
38.58 
35.86 

33.40 
31.24 
29.43 
28.00 
26.99 

26.41 
26.29 
26.61 
27.38 
28.54 

30.07 
31.92 
34.03 
36.31 
38.68 

41.05 
43.34 
45.41 
47.22 
48.66 

49.66 
50.18 
50.18 
49.66 
48.63 

47.10 
45.14 
42.80 


256 
282 
302 
312 
318 


316 
307 
293 
272 
246 


216 
181 
143 
101 
58 


12 

32 

77 

116 

168 

185 
211 
228 
237 
237 

229 

207 
181 
144 
100 

62 
0 

62 
103 
153 

196 
234 


30.871 

2.435 


50.38 
-2.220 


+0.10 
+0.3 


+0.11 


C  Capricomi. 
Mag.  3.9 


Right 
Ascension. 


h      m 
21    21 

s 
52.392 
52.386  — 
52.413  ^ 
52.474  ^^ 
52.567  ^ 

126 


52.693 
52.851 
53.038 
53.258 
53.506 

53.779 
54.077 
54.392 
54.722 
55.059 

55.396 
55.727 
56.041 
56.333 
56.593 


158 
187 
220 
248 
273 


298 
815 
330 
337 
337 


331 
314 
292 
260 
224 


56.817 

56.998 
57.133 
57.219 


181 

135 

86 


38 

57.257  — 
9 

57.248 
57.198 
57.108 
56.989 
56.849 


56.697 
56.542 
56.392 
56.256 
56.141 

56.050 
55.989 
55.960 


50 

90 
119 
140 
152 

155 
150 
136 
115 
91 

61 
29 


Declina- 
tion. 


-22  46 


38.66 
38.32 
37.83 
37.18 
36.39 

35.46 
34.38 
33.15 
31.79 
30.31 

28.74 
27.08 
25.39 
23.71 
22.09 

20.55 
19.14 
17.91 
16.86 
16.05 

15.47 
15.14 


34 
49 
65 
79 
93 

108 
123 
186 
148 
157 

166 
109 
168 
162 
164 

141 

123 

106 

81 

68 


33 


10 
15.04  — 

15.16    " 


15.48 

15.96 
16.55 
17.23 
17.94 
18.63 

19.28 
19.85 
20.30 
20.63 
20.81 

20.85 
20.75 
20.48 


32 

48 

69 
68 
71 
69 
66 

67 
46 
33 
18 
4 

10 
27 


52.463 
1.085 


32.88 
-0.420 


+0.07 

l+o.a 


+0.02 
-0.6 


Mag.  5.3 


Right 
Ascension. 


h   m 
21  26 


8 

19.779 
19.674 
19.614 
19.602 
19.639 

19.729 
19.871 
20.063 
20.303 
20.587 

20.910 
21.264 
21.641 
22.032 
22.427 

22.815 
23.187 
23.532 
23.842 
24.109 


105 
60 

12 

37 
90 


143 
192 
240 
284 
323 


354 

377 
391 
396 
388 


372 
346 
310 
267 
218 


24.327  ^^ 

24-4^1 107 
24.598 

24.647  — 

24.639    ® 

61 

24.578 

112 

165 

190 

219 

237 


24.466 
24.311 
24.121 
23.902 

23.665 
23.419 
23.173 
22.934 
22.712 

22.515 
22.348 
22.217 


246 
246 
239 
222 
197 


167 
131 


Declina- 
tion. 


+46     9 


// 


81.09 
78.73 
76.11 
73.35 
70.55 

67.83 
65.32 
63.10 
61.27 
59.92 


236 
262 
276 
280 
272 


251 
222 
183 
135 
82 


59.10  ^ 
58.84  — 
59.15  ^^ 
60.03  ^ 
61.46  ^^ 

192 

63.38 

235 
273 
303 
324 
338 


65.73 
68.46 
71.49 
74.73 

78.11 
81.55 
84.99 
88.34 
91.54 

94.52 

97.22 

99.61 

101.61 

103.20 


344 
344 
335 
320 
298 


270 
239 
200 
159 
113 


104.33   ^ 

104.98  jg 
105.14  — 

104.78  ^ 
103.92  ^ 

134 

102.58 

100.79  ^^ 
98.62  ^^^ 


20.928 
1.444 


71.31 
+1.042 


+0.04 
+0.3 


-0.05 
-0.6 
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APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinfitoii 
Mean  Time. 


Jan.  1.1 
11.1 
21.1 
31.0 

Feb.  10.0 


Mar. 


20.0 
1.0 
10.9 
20.9 
30.9 


Apr. 


9.9 

19.8 

29.8 

May     9.8 

19.7 

29.7 

June    8.7 

18.7 

28.6 

July    8.6 

18.6 
28.6 
Aug.  7.5 
17.5 
27.5 

Sept.  6.4 
16.4 
26.4 

Oct.  6.4 
16.3 

26.3 

Nov.    5.3 

15.3 

25.2 

Dec.    5.2 

15.2 
25.1 
35.1 


Mean  Place 
Sec  d,  Tan  d 


Y  Caprioomi. 
Mag.  3.8 


Right 
Ascension. 


h 
21 


m 
35 


s 

26.316   j^ 

26.299  -- 

26.314   ^^ 

26.358   ^^ 

26.434    '^ 
108 


26.542 
26.679 
26.849 
27.048 
27.277 

27.534 
27.814 
28.116 
28.433 
28.759 

29.088 
29.411 
29.721 
30.012 
30.274 

30.501 
30.689 
30.833 
30.930 
30.981 

30.986 
30.949 
30.876 
30.772 
30.647 

30.508 
30.364 
30.223 
30.092 
29.978 

29.886 
29.821 
29.783 


137 
170 
199 
229 
257 


280 
302 
317 
326 
329 


323 
310 
291 
262 
227 


188 

144 

97 

51 


37 

73 

104 

125 

139 

144 
141 
131 
114 
92 

65 
38 


Declina- 
tion. 


-17     2 


36.46 
36.42 
36.26 
35.95 
35.50 

34.90 
34.12 
33.15 
32.02 
30.72 

29.27 
27.69 
26.01 
24.29 
22.55 

20.84 
19.21 
17.71 
16.36 
15.22 

14.28 
13.57 
13.10 

12.86 
12.82  — 

17 

12.99 
13.31 
13.75 
14.28 
14.85 


4 

16 
31 
45 
60 

78 

97 

113 

130 

145 

158 
168 
172 
174 
171 

163 
150 
135 
114 
94 

71 
47 
24 


15.44 

16.00 
16.52 
16.97 
17.33 

17.58 
17.74 
17.79 


32 

44 

53 
57 
59 

56 
52 
45 
36 
25 

16 
5 


26.349 

1.046 


32.07 
-0.306 


D^a,Du»a    1+0.07  +0.02 

,3  -0.6 


B  Pegasl. 
Mag.  2.5 


Right 
Ascension. 


h 
21 


m 
40 


s 
3.388 
3.357 
3.354 
3.381 
3.439 

3.527 
3.648 
3.801 
3.985 
4.200 

4.443 
4.713 
5.002 
5.308 
5.621 

5.937 
6.246 
6.543 
6.819 
7.065 

7.278 
7.453 
7.585 
7.674 
7.719 

7.721 
7.683 
7.612 
7.513 
7.392 

7.259 
7.120 
6.983 
6.853 
6.738 

6.641 
6.566 
6.516 


31 
3 

27 
58 

88 

121 
153 
184 
215 
243 

270 
289 
306 
313 
316 

309 
297 
276 
246 
213 


175 

132 

89 

45 

2 

38 

71 

99 

121 

133 

139 
137 
130 
115 
97 

75 
50 


3.607 
1.014 


Declina- 
tion. 


+  9  29 


// 


23.89 
22.67 
21.43 
20.20 
19.06 


122 
124 
123 
114 
101 


18.05 

17.25  « 
16.70   ^ 

16.46  — 

16.55     • 

44 


16.99 
17.78 
18.92 
20.36 
22.08 

24.03 
26.15 
28.37 
30.65 
32.92 

35.15 
37.25 
39.23 
41.02 
42.59 

43.96 
45.07 
45.95 
46.57 
46.96 

47.10 
47.02 
46.70 
46.18 
45.45 

44.55 
43.50 
42.33 


79 

114 
144 
172 
195 

212 
222 
228 
227 
223 

210 
198 
179 
157 
137 

111 
88 
62 
39 
14 

8 
32 
52 
73 
90 

105 
117 


21.56 
+0.167 


+0.06 
+0.3 


-0.01 
-0.6 


11  Cephei. 

Mag.  4.8 


Right 
Ascension. 


m 
40 


40 
30 
19 


h 
21 

s 
38.21 
37.81 
37.51 
37.32 
.37.23  - 

37.27 
37.43 
37.72 
38.11 
38.60 

39.18 
39.83 
40.54 
41.26 
41.98 

42.68 
43.36 
43.98 
44.52 
44.98 

45.35 

46.60 

45.75 

45.80  - 

45.73    ^ 
18 

45.55 

45.27 

44.91 

44.46 

43.95 

43.39 
42.79 
42.17 
41.55 
40.95 

40.38 
39.86 
39.41 


16 
29 
39 
49 
58 

65 
71 
72 
72 
70 

68 
62 
54 
46 
37 

25 

15 


28 
36 
45 
51 
56 

60 
62 
62 
60 
57 

52 
45 


Declina- 
tion. 


+70  55 


// 


42.65 
40.34 
37.63 
34.63 
31.48 

28.29 
25.20 
22.32 
19.78 
17.68 


231 
271 
300 
315 
319 


309 
288 
254 
210 
158 


16.10  xoi 

^^•09    38 

14.71  — 
14.93   ^ 

15.77   ®^ 

143 

17.20 


197 
245 
287 
321 
348 


19.17 
21.62 

24.49 
27.70 

31.18 
34.84 
38.61 
42.40 
46.14 

49.74 
53.14 
56.26 
59.03 
61.40 

63.30 

64.68 

65.50   2^ 

65.74  — 

65.39   ^ 
96 

64.43 


366 
377 
379 
374 
360 


340 
312 
277 
237 
190 


138 
82 


62.91 

60.86 


152 
205 


41.728 
3.060 


27.95 
+2.892 


+0.02 


-0.16 
-0.6 


^  Caprioomi. 
U&g.  3.0 


Right 
Ajoension. 


h 
21 


m 
42 


24.378  22 
24.356  — 
24.363  ^ 
24.401  ^ 
24.469   ^ 

99 


24.568 
24.698 
24.860 
25.052 
25.276 

25.526 
25.802 
26.101 
26.415 
26.740 

27.070 
27.394 
27.708 
28.002 
28.268 

28.501 
28.694 
28.843 
28.947 
29.004 

29.016 
28.985 
28.918 
28.821 
28.699 

28.564 
28.423 
28.283 
28.153 
28.039 

27.944 
27.874 
27.831 


130 
162 
192 
224 
250 


276 
299 
314 
325 
330 


324 
314 
294 
266 
233 


193 

149 

104 

57 

12 

31 

67 

97 

122 

135 

141 
140 
130 
114 
95 

70 
43 


Declini^ 
tton. 


-16   30 


36.67  J 

36.68  - 
36.56  ^* 
36.28  ^ 
35.87  *^ 

5S 


35.29 
34.52 
33.59 
32.46 
31.17 

29.72 
28.12 
26.43 
24.68 
22.91 

21.17 
19.51 
17.96 
16.56 
15.37 

14.38 
13.64 
13.12 

12.85 
12.78 

12.92 
13.23 
13.67 
14.19 
14.78 

15.38 
15.97 
16.52 
17.00 
1^.40 

17.71 
17.90 
17.99 


I  4 

93 
113 
129 
145 

160 
169 
175 
177 
174 

1G6 
155 
HO 
119 
99 

74 
52 
27 

7 

14 

31 
44 
52 
59 
60 

59 
55 
48 
40 
31 

19 
9 


24.384 
1.043 


32.51 
-0.296 


+0.06 
+0.3 


+0.02 
-0.6 
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Washin^n 
Mean  litne. 


Jan.  1.1 
11.1 
21.1 
31.1 

Feb.  10.0 


Mar. 


20.0 
1.0 
10.9 
20.9 
30.9 


Apr. 


9.9 

19.8 

29.8 

Bday    9.8 

19.8 

29.7 

June    8.7 

18.7 

28.6 

July     8.6 

18.6 
28.6 
Aug.  7.5 
17.5 
27.5 

Sept.  6.5 
16.4 
26.4 

Oct.  6.4 
16.3 

26.3 

Nov.    5.3 

15.3 

25.2 

Dec.    5.2 

15.2 
25.2 
35.1 


Mean  Place 
Sec  dy  Tan  d 


79  Draconls. 

Mag.  6.6 


Right 
Ascension. 


h      m 
21     51 


s 
44.58 
44.08 
43.69 
43.42 
43.28 

43.28 
43.42 
43.69 
44.10 
44.63 

45.26 
45.97 
46.75 
47.55 
48.37 

49.17 
49.94 
50.64 
51.28 
51.81 

52.25 

52.56 

52.76 

52.83  - 

52.78    ^ 
17 

52.61 

52.33 

51.94 

51.46 

50.90 

50.27 
49.60 
48.89 
48.18 
47.48 

46.80 
46.18 
45.64 


50 
39 
27 
14 
0 

14 
27 
41 
53 
63 

71 
78 
80 
82 
80 

77 
70 
64 
53 
44 

31 
20 


28 
39 
48 
56 
63 

67 
71 
71 
70 
68 

62 
54 


Declina- 
tion. 


+73  18 


// 


32.96 
30.78 
28.17 
25.24 
22.11 

18.90 
15.78 
12.83 
10.17 
7.94 


218 
261 
293 
313 
321 


312 
295 
266 
223 
174 


6.20  ^^, 

5-«^   60 
4.43  — 

4.48     * 

5.13   ^ 

125 


6.38 

8.17 

10.44 

13.20 

16.33 

19.73 
23.34 
27.10 
30.90 
34.69 

38.36 
41.85 
45.12 
48.06 
50.61 

52.68 
54.26 
55.29 
55.75 
55.59 

54.83 
53.47 
51.58 


179 
227 
276 
313 
340 


361 
376 
380 
379 
367 


349 
327 
294 
255 
207 

158 

103 

46 

16 
76 


136 
189 


48.529 

3.482 


16.99 
+3.335 


D^a,D^a     I +0.01 
D^^,D^ff    1+0,3 


-0.19 
-0.5 


f  Indl. 
Mag.  4.7 


Right 
Ascension. 


h      m 
21    56 


109 


56.473 
56.364 
56.312  i? 
56.318  ® 
56.382   ^ 

123 

56.505 


56.685 
56.921 
57.212 
57.554 

57.946 
58.379 
58.847 
59.345 
59.861 

60.386 
60.907 
61.414 
61.892 
62.329 

62.717 
63.043 
63.300 
63.481 
63.584 

63.609 
63.557 
63.437 
63.256 
63.024 

62.756 
62.467 
62.171 
61.882 
61.615 

61.379 
61.185 
61.040 


180 
236 
291 
342 
392 


433 
468 
498 
516 
525 


521 

507 
478 
437 
388 


326 
257 
181 
103 
25 

52 
120 
181 
232 

268 

289 
296 
289 
267 
236 

194 
145 


Declina- 
tion. 


-57     7 


// 


66.27 
64.41 
62.21 
59.75 
57.07 

54.25 
51.34 
48.40 
45.50 
42.69 

40.05 
37.60 
35.41 
33.52 
31.98 

30.82 
30.07 
29.76 
29.88 
30.42 

31.37 
32.71 
34.38 
36.31 
38.45 

40.71 
42.99 
45.20 
47.26 
49.08 


186 
220 
246 
268 
282 


291 
294 
290 
281 
264 


245 
219 
189 
154 
116 

75 
31 

12 
54 
95 

134 
167 
193 
214 
226 

228 
221 
206 
182 
148 


50.56  ^,, 
51.66   ^^ 
52.33 
52.52  — 
52.23   ^ 

76 
51.47 
50.26  "^ 
48.64  "^ 


56.495 
1.842 


54.26 
-1.548 


+0.08 
+0.3 


+0.09 
-0.5 


20Pega8i. 

Mag.  5.7 


Right 
Asoensfon. 


h      m 
21    56 


s 
59.612 
59.566 


46 


59.547  i? 
59,556  ® 
59.594  ^ 

70 

59.664 
59.767 
59.903 
60.074 
60.277 


103 
136 
171 
203 
233 


Dedioa- 
tkm. 


60.510 
60.771 
61.056 
61.359 
61.673 

61.992 
62.308 
62.611 
62.897 
63.156 

63.383 
63.573 
63.721 
63.825 
63.885 

63.902 
63.879 
63.821 
63.734 
63.623 

63.497 
63.362 
63.225 
63.093 
62.973 

62.868 
62.781 
62.718 


261 
285 
303 
814 
319 

316 
303 
286 
359 
227 

190 

148 

104 

60 

17 

23 

58 

87 

111 

126 

135 
137 
132 
120 
105 

87 
63 


+12  42 


// 


65.26 
64.00 
62.66 
61.32 
60.04 

58.88 
57.91 
57.19 
56.76 


126 
134 
134 
128 
116 


97 
72 
43 

56.68-; 

28 


56.96 
57.60 
58.61 
59.95 
61.61 

63.51 
65.63 
67.89 
70.24 
72.61 

74.97 
77.25 
79.39 
81.38 
83.17 

84.73 
86.06 
87.13 
87.94 
88.50 

88.79 


88.84- 

88.62 

88.17 

87.49   ^ 
89 


64 
101 
134 
166 
190 

212 
226 
235 
237 
236 


228 
214 
199 
179 
156 


133 

107 

81 

56 

29 


86.60 
85.54 
84.33 


106 
121 


59.793 
1.026 


61.36 
+0.226 


+0.06 
\+0.^ 


-0.01 


Mag.  3.2 


Right 
Ascension. 


h     m 
22     1 

s 
28.190 
28.162 
28.139  — 

14 
41 
71 


38 


28.153 
28.194 

28.266 
28.368 
28.501 
28.667 
28.865 

29.092 
29.348 
29.627 
29.924 
30.236 

30.552 
30.867 
31.172 
31.461 
31.726 

31.959 
32.166 
32.312 
32.426 
32.494 

32.521 
32.508 
32.460 
32.380 
32.278 

32.159 
32.032 
31.904 
31.780 
31.668 

31.570 
31.492 
31.436 


103 
133 
166 
198 
227 

256 
279 
297 
312 
316 

315 
305 
289 
2«4 
234 

197 

156 

113 

69 

27 

13 

48 

80 

102 

119 

127 
128 
124 
112 
98 

78 
57 


Declina- 
tion. 


-  0   43 


41.66 
42.38 
43.07 
43.69 
44.21 

44.57 
44.73 
44.68 
44.36 
43.77 

42.90 
41.78 
40.40 
38.79 
37.01 

35.10 
33.10 
31.08 
29.08 
27.17 

25.37 
23.73 
22.27 
21.03 
19.99 

19.19 
18.60 
18.23 
18.06 
18.05  — 

16 

18.21 
18.51 
18.93 
19.45 
20.06 

20.73 
21.46 
22.19 


72 
69 
62 
52 
36 

16 

5 

32 
59 

87 

112 
138 
161 
178 
191 

200 
202 
200 
191 
180 

164 
146 
124 
104 
80 

59 
37 
17 


30 
42 
52 
61 
67 

73 
73 


28.213 
1.000 


42.04 
-0.013 


+0.06 
+0.3 


0.00 
-0.5 
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Washington 
Mean  Time. 


Jan.  1.2 
11. 1 
21.1 
31.1 

Feb.  10.1 

20.0 
Mar.  1.0 
11.0 
20.9 
30.9 

Apr.  9.9 
19.9 
29.8 

May  9.8 
19.8 

29.8 

June    8.7 

18.7 

28.7 

July     8.6 

18.6 
28.6 
Aug.  7.6 
17.5 
27.5 

Sept.  6.5 
16.5 
26.4 

Oct.  6.4 
16.4 

26.3 

Nov.    6.3 

15.3 

25.3 

Dec.    5.2 

15.2 
25.2 
35.2 


Mean  Place 
Sec  d,  Tan  d 


D^a,  Dm  a 
Di,3,  D«<^ 


A.  Pegasi. 

Mag.  4.1 


Right 
Ascension. 


h      m 
22    42 

s 

28.918 

28.828 

28.760 

28.717 

28.703  — 
17 


90 
68 
43 


28.720 
28.773 
28.862 
28.991 
29.160 

29.367 
29.610 
29.884 
30.185 
30.505 

30.837 
31.172 
31.503 
31.820 
32.114 

32.380 
32.613 
32.804 
32.954 
33.059 


53 

89 

129 

169 

207 


243 
274 
301 
320 
332 


335 
331 
317 
294 
266 


233 
191 
150 
105 
61 


33.120  20 
33.140  — 
33.120  ^ 
33.068  ^^ 
32.985   ^ 

105 


32.880 
32.758 
32.627 
32.492 
32.357 

32.229 
32.113 
32.010 


122 
131 
135 
135 
128 

116 
103 


Declina- 
tion. 


+23     7 


n 


32.88 
31.53 
30.00 
28.37 
26.70 

25.08 
23.58 
22.27 
21.24 
20.54 

20.21  ~~ 
20.28  ^ 
20.76   *^ 

90 


135 
153 
163 
167 
162 

150 

131 

103 

70 

33 


21.66 

22.95 

24.59 
26.54 
28.75 
31.17 
33.73 

36.36 
39.00 
41.60 
44.11 
46.48 

48.67 
50.64 
52.37 
53.83 
55.00 


129 
164 


195 
221 
242 
250 
263 


264 
260 
251 
237 
219 


197 
173 
146 
117 
88 


55.88    ^, 

56.43   2^ 

56.67  — 

56.58     ® 

56.19   ^® 
70 

55.49 

54.51   ^ 

53.27  "^ 


28.996 
1.088 


23.87 
+0.427 


+0.06 
+0.4 


-0.03 
-0.3 


f  Qroia. 
Mag.  3.7 


Right 
Ascension. 


h 
22 


m 
43 


s 
29.556 
29.403 
29.288 
29.216 


153 

115 

72 


29.189  — 

21 

29.210 
29.280 
29.401 
29.573 
29.796 

30.068 
30.387 
30.748 
31.145 
31.571 

32.016 
32.471 
32.925 
33.364 
33.780 

34.160 
34.495 
34.774 
34.993 
35.146 


70 
121 
172 
223 
272 

319 
361 
397 
426 
445 

455 
454 
439 
416 
380 

335 
279 
219 
153 
83 


35.229    j^^ 

35.246  — 
35.197  ^* 
35.090  ^^^ 
34.932  ^^ 

199 

34.733 

228 
246 
253 
248 
233 


34.505 
34.259 
34.006 
33.758 

33.525 
33.315 
33.135 


210 
180 


Declina- 
tion. 


-51  45 


43.31 
41.95 
40.18 
38.07 
35.68 

33.03 
30.21 
27.26 
24.24 
21.21 

18.23 
15.37 
12.67 
10.20 
8.02 


136 
177 
211 
239 
265 


282 
295 
302 
303 
298 


286 
270 
247 
218 
187 


^•1^  148 

'•'I  107 
3.60^ 

2.97  ,, 
2.78  — 

26 

3.04 

69 

no 

144 
175 
198 


3.73 
4.83 
6.27 
8.02 

10.00 
12.13 
14.31 
16.45 

18.47 


213 
218 
214 
202 
181 


20-28  150 

21-78  U4 
22.92   ^ 

23.64   ^ 

23.92  — 
18 

23.74 

23.09  ^ 

22.00  ^^ 


29.198 
1.615 


31.65 
-1.269 


+0.07 
+0.4 


+0.08 
-0.3 


T  Aquaxil. 
Mag.  4.2 


Right 
Ascension. 


b 
22 


m 
45 


s 
9.059 
8.992 
8.944 
8.921 
8.923 

8.954 
9.015 
9.108 
9.235 
9.397 

9.594 

9.823 

10.083 

10.368 

10.675 

10.994 
11.320 
11.645 
11.960 
12.256 

12.527 
12.767 
12.969 
13.130 
13.247 


67 
48 
23 

2 
31 

61 

93 

127 

162 

197 

229 
260 
285 
307 
319 

326 
325 
315 
296 
271 

240 
202 
161 
117 
72 


13.319  3j 
13.350  — 
13.340  ^^ 
13.296  *** 
13.222   ^* 

96 

13.126 

113 
122 
124 
120 
111 


13.013 
12.891 
12.767 
12.647 

12.536 
12.437 
12.354 


99 
83 


Declina- 
tion. 


-14     1 


// 


72.76 
72.94 
72.97 
72.83 
72.51 

72.01 
71.29 
70.37 
69.23 
67.90 

66.37 
64.66 
62.82 
60.87 
58.87 

56.86 
54.88 
52.99 
51.24 
49.69 

48.34 
47.25 
46.41 
45.84 
45.55 

45.49 
45.68 
46.05 
46.58 
47.22 

47.94 
48.69 
49.43 
50.11 
50.73 

51.26 
51.67 
51.95 


18 
3 
14 
32 
50 

72 

92 

114 

133 

153 

171 
184 
195 
200 
201 

198 
189 
175 
155 
135 

109 

84 

57 

29 

6 

19 
37 
53 
64 
72 

75 
74 
68 
62 
53 

41 
28 


8.778 
1.031 


70.37 
-0.250 


+0.06 
+(iA 


+0.02 


M  Pegasi. 
Mag.  3.7 


Right 
Ascension. 


h 
22 


m 
45 


s 
56.783 
56.690 
56.619 
56.571 
56.553 

56.567 
56.615 
56.702 
56.828 
56.994 

57.200 
57.440 
57.714 
58.015 
58.335 

58.668 
59.006 
59.338 
59.658 
59.956 

60.226 
60.462 
60.658 
60.812 
60.922 


93 

71 
48 
18 

14 

48 

87 

126 

166 

206 

240 
274 
301 
320 
333 

338 
332 
320 
298 
270 

236 
196 
154 
110 
66 


60.988  23 
61.011  — 
60.994  " 
60.944  ^ 
60.864  ^ 

103 

60.761 

121 

131 

136 

136 

130 

119 
106 


60.640 
60.509 
60.373 
60.237 

60.107 
59.988 
59.882 


Declina- 
tion. 


+24     9 


// 


37.31 
35.97 
34.44 


134 
153 


32.78  ^^ 


31.08 

29.43 
27.88 
26.53 
25.44 
24.68 

24.28 
24.28 
24.71 
25.55 
26.79 

28.39 
30.31 
32.51 
34.91 
37.48 

40.12 
42.79 
45.43 
47.98 
50.40 

52.64 
54.67 
56.47 
57.98 
59.21 


170 
165 

155 

135 

109 

76 

40 

0 

43 

84 

124 

160 

192 
220 
240 
257 
264 

267 
264 
256 
242 
224 


203 
180 
151 
123 
94 


60.15  ^ 

60.75  ^ 

61.03  — 

61.01     ^ 

60.63  ^ 
68 

59.95 
58.99  ^ 

57.76  ^ 


56.855 
1.096 


27.86 
+0.449 


+0.06 
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Washington 
Mean  Time. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.0 
1.0 
11.0 
21.0 
30.9 


Apr. 


9.9 

19.9 

29.8 

May     9.8 

19.8 

29.8 

June    8.7 

18.7 

28.7 

July    8.7 

18.6 
28.6 
Aug.  7.6 
17.5 
27.5 

Sept.  6.5 
16.5 
26.4 

Oct.  6.4 
16.4 

26.4 

Nov.    5.3 

15.3 

25.3 

Dec.     5.2 

15.2 
25.2 
35.2 


Mean  Place 
Sec  d,  Tan  d 


Df  a,  Dm  a 
Df  d,  Dm  9 


oc  Piscis  Australis. 

{FomalhaiU.) 
Mag.  1.3 


Right 
Ascension. 


h      m 
22    53 


s 
1.123 

1.033 
0.967 
0.927 
0.916 

0.937 
0.992 
1.082 
1.210 
1.376 

1.581 
1.821 
2.096 
2.401 
2.729 

3.074 
3.429 
3.782 
4.128 
4.457 

4.759 
5.027 
5.255 
5.439 
5.574 


90 
66 
40 

11 

21 

55 

90 

128 

166 

205 

240 
275 
305 
328 
345 

355 
353 
346 
329 
302 

268 
228 
184 
135 
86 


5.660  3g 
5.698  — 
5.690  * 
5.642  *® 
5.557  ^ 

112 

5.445 

131 

144 
149 
147 
139 


5.314 
5.170 
5.021 

4.874 

4.735 
4.611 
4.505 


124 
106 


0.729 
1.155 


I>erllna- 
tion. 


-30     3 


/» 


70.84 
70.42 
69.71 
68.74 
67.51 

66.05 
64.37 
62.50 
60.45 
58.27 

56.00 
53.66 
51.31 
49.00 
46.78 

44.71 
42.82 
41.20 
39.83 
38.78 

38.07 
37.71 


37.68  — 
37.99  ^* 
38.61   ^^ 

88 


42 

71 

97 

123 

146 

168 
187 
205 
218 
227 

234 
235 
231 
222 
207 

189 
162 
137 
105 
71 


36 


39.49 

40.58 
41.84 
43.19 
44.56 

45.89 
47.11 
48.17 
49.03 
49.64 


109 
126 
135 
137 
133 


49.97 


122 

106 

86 

61 

33 


6 


50.03  — 
49.81   ^ 


64.01 
-0.579 


+0.06 
+0.4 


+0.04 
-0.3 


o  Andromedte. 
Mag.  3.6 


Right 
Ascension. 


h 
22 


m 
58 


8 

2.826 
2.674 
2.545 
2.444 
2.380 

2.357 
2.379 
2.451 
2.573 
2.747 

2.972 
3.242 
3.553 
3.897 
4.266 

4.650 
5.039 
5.424 
5.793 
6.138 

6.450 
6.722 
6.950 
7.129 
7.257 


152 

129 

101 

64 

23 

22 

72 

122 

174 

225 

270 
311 
344 
369 
384 

389 
385 
369 
345 
312 

272 
228 
179 
128 

78 


7.335  28 
7.363  — 
7.345  ^® 
7.284  ®^ 
7.188  ^ 

129 

7.059 


6.907 
6.736 
6.554 
6.367 

6.180 
6.001 
5.836 


152 
171 
182 

187 
187 

179 
165 


Declina- 
tion. 


+41  52 


42.45 
40.95 
39.10 
36.99 
34.70 

32.34 
30.00 
27.78 
25.80 
24.14 


150 
185 
211 
229 
236 

234 
222 
198 
166 
128 


22.86    g3 

22.03  3^ 

21.69  — 

21.86   ^® 

22.51   ^ 
116 

23.67 


25.28 
27.30 
29.67 
32.35 

36.25 
38.33 
41.49 
44.68 
47.83 

50.87 
53.77 
56.44 
58.86 
60.97 

62.73 
64.11 
65.06 
65.56 
65.61  — 

41 

65.20 


161 

202 
237 
288 
290 

306 
316 
319 
315 
304 

290 
367 
242 
211 
176 

138 
95 
50 


64.34 

63.06 


86 
128 


3.161 
1.343 


27.39 
+0.897 


+0.05 
+0.4 


-0.06 
-0.3 


/3  Pegasi. 

Var.  2.2-2.7 


Right 
Ascension. 


h 
22 


m 
59 


s 

41.965 
41.858 
41.770 
41.706 
41.670 

41.665 
41.697 
41.769 
41.882 
42.037 

42.234 
42.470 
42.742 
43.044 
43.368 

43.707 
44.052 
44.395 
44.727 
45.038 

45.323 
45.574 
45.786 
45.956 
46.080 


107 

88 

64 

36 

5 

32 

72 

113 

155 

197 

336 
272 
302 
324 
339 

345 
343 
332 
311 
285 


251 
212 
169 
125 

81 


46.161  3^ 
46.199  — 
46.197  ^ 
46.158  ^ 
46.088  ^ 

95 

46.993 

116 
129 
136 
140 
137 

130 
118 


45.877 
46.748 
46.612 
45.472 

45.335 
45.205 
45.087 


Declina- 
tion. 


+27  37 


// 


47.88 
46.57 
45.02 
43.32 
41.53 


131 
155 
170 
179 

178 


39.75 
38.05 
36.51 
35.23 
34.25 


170 

154 

128 

98 

61 


33.64  ^ 
33.44  — 
33.66  ^ 
34.31  ^ 
36.38  ''' 

145 

36.83 

182 
212 
236 
256 
268 


38.65 
40.77 
43.13 
45.69 

48.37 
51.11 
53.85 
56.54 
59.12 


274 
274 
269 
258 
243 


61.55 

63.79  ^* 


65.79 
67.52 
68.99 


200 
173 
147 
114 


70.13 

70.94 
71.43 
71.56 
71.34 

70.78 
69.91 
68.74 


81 

49 
13 

22 

56 

87 
117 


42.002 
1.129 


36.74 
+0.524 


+0.06 
+0.4 


-0.03 


^Pegasi. 

{Markab.) 
Mag.  2.6 


Right 
Ascension. 


h 
23 

s 
34.661 
34.666 
34.498 
34.460 


m 
0 


85 
68 
48 


34.428  i? 


34.433 
34.470 
34.542 
34.661 
34.798 

34.982 
35.203 
35.467 
36.738 
36.042 

36.360 
36.686 
37.011 
37.326 
37.623 

37.897 
38.138 
38.344 
38.511 
38.635 

38.718 
38.760 


38.764  — 

38.734  ^ 

38.676   ^ 
83 

38.693 


37 

72 

109 

147 

184 

221 
254 
381 
304 
318 

326 
825 
816 
297 
274 

241 
206 
167 
124 
83 


42 


38.493 
38.382 
38.263 
38.144 

38.030 
37.921 
37.824 


100 

111 

119 
119 
114 

109 
97 


Declina- 
tion. 


+14   45 


n 


18.26 
17.19 
16.01 
14.78 
13.66 


107 
118 
123 
122 
114 


11.40  ^ 

10.56  gy 

9.99^ 

9.71  — 
4 


9.75 
10.15 
10.91 
12.00 
13.41 

16.12 
17.06 
19.20 
21.47 
23.81 

26.18 
28.51 
30.75 
32.86 
34.81 

36.57 
38.10 
39.39 
40.44 
41.23 

41.78 
42.06 
42.12 
41.92 
41.49 

40.86 
40.02 
39.02 


40 

76 

109 

141 

171 

194 
314 
237 
234 
337 

333 
234 
211 
196 
176 

153 

129 

105 

79 

65 

38 

30 
43 

64 

83 
100 


34.616 
1.034 


11.08 
+0.263 


+0.06 


-0.02 
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Washington 
Mean  Time. 


Feb. 


Mar. 


Apr. 


May 


Jan.  1.2 
11.2 
21.1 
31.1 
10.1 

20.0 
1.0 
11.0 
21.0 
30.9 

9.9 
19.9 
29.9 

9.8 
19.8 

29.8 

8.7 

18.7 

28.7 

8.7 

18.6 
28.6 
7.6 
17.6 
27.5 

6.5 
16.5 
26.4 

6.4 
16.4 

26.4 

5.3 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
35.2 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Mean  Place 
Sec  9,  Tan  d 


MPegasi. 

Mag.  4.7 


Right 
Ascension. 


h 
23 

s 
46.527 
46.447 
46.383 
46.338 


m 
2 


80 
64 
45 


20 
46.318  — 

7 

46.325 
46.362 
46.432 
46.537 
46.680 


46.861 
47.076 
47.323 
47.599 
47.897 

48.210 
48.531 
48.851 
49.165 
49.461 

49.733 
49.974 
50.180 
50.349 
50.476 

50.562 
60.607 


37 

70 

105 

143 

181 

215 
247 
276 
298 
313 

321 
320 
314 
296 
272 

241 
206 
169 
127 

86 


45 
9 


50.616  — 
60.588  ^ 
50.533  ^ 

78 


50.455 
50.360 
50.252 
50.141 
50.026 


Declinar 
tion. 


+  8  57 


49.916 
49.813 
49.721 


95 
108 
HI 
115 

110 

103 
92 


24.92 
24.01 
23.03 
22.06 
21.12 

20.30 
19.61 
19.15 
18.90 
18.96 

19.32 
19.98 
20.97 
22.25 
23.81 

25.60 
27.58 
29.71 
31.90 
34.13 

36.33 
38.45 
40.44 
42.28 
43.92 

45.34 
46.54 
47.51 
48.25 
48.74 

49.01 
49.06 
48.93 
48.60 
48.11 

47.47 
46.68 
45.79 


91 
98 
97 
94 
82 

69 
46 
25 

6 
36 

66 

99 

128 

156 

179 

198 
213 
219 
223 
220 

212 
199 
184 
164 
142 

120 
97 
74 
49 
27 

5 

13 
33 
49 
64 

79 
89 


46.322 
1.012 


19.55 
+0.158 


-0.01 
-0.2 


&  Aquaiii. 
Mag.  3.8 


Right 
Ascensicm. 


h 
23 

8 

58.600 
58.513 
58.447 
58.402 


m 
4 


87 
66 
45 


19 

58.383  — 

8 

58.391 


58.431 
58.504 
58.612 
58.757 

58.940 
59.159 
59.412 
59.694 
60.001 

60.325 
60.659 
60.996 
61.327 
61.642 

61.934 
62.196 
62.421 
62.605 
62.746 

62.841 
62.891 


40 

73 

108 

145 

183 


219 
253 
282 
807 
324 

334 
837 
331 
815 
292 


262 
225 
184 
141 
95 


50 

62.899  — 
62.868  ^^ 
62.804  ^ 

89 


62.715 
62.605 
62.482 
62.353 
62.224 

62.101 
61.988 
61.888 


110 
123 
129 
129 
123 

113 
100 


Declina- 
tion. 


-21  37 


// 


47.46 
47.41 
47.13 
46.63 
45.89 

44.93 
43.74 
42.34 
40.74 
38.96 

37.02 
34.94 
32.79 
30.59 
28.39 

26.27 
24.24 
22.37 
20.72 
19.31 

18.18 
17.36 
16.84 
16.65 
16.75 

17.14 
17.75 
18.58 
19.54 
20.58 

21.67 
22.72 
23.70 
24.56 
25.26 

25.78 
26.09 
26.20 


5 

28 
50 
74 
96 

119 
140 
160 
178 
194 

208 
215 
220 
220 
212 

203 
187 
165 
141 
113 

82 
52 
19 

10 
39 


61 

83 

96 

104 

109 

105 
96 
86 
70 
52 

31 
11 


58.174 
1.076 


43.16 
-0.396 


+0.06 
+0.4 


+0.03 
-0.2 


It  Cephel. 
Mag.  4.6 


Right 
Ascension. 


h     m 
23     5 


s 

10.51 
9.83 
9.22 
8.70 
8.30 


68 
61 
52 
40 
26 


»-^io 
7.94  - 

7.98    ^ 


8.19 
8.55 

9.04 

9.68 

10.41 

11.22 

12.10 

13.01 
13.92 
14.81 
15.66 
16.45 

17.15 
17.74 
18.23 
18.61 
18.85 

18.96 
18.94 
18.80 
18.54 
18.18 

17.70 
17.14 
16.51 
15.82 
15.09 

14.34 
13.60 
12.89 


21 
36 
49 

64 
73 
81 
88 
91 

91 
89 
85 
79 
70 

59 
49 
38 
24 
11 

2 
14 

26 
86 
48 

56 
63 
69 
73 
75 

74 
71 


Declinsr 
tion. 


+74  55 


n 


81.35 
80.09 
78.28 
75.99 
73.32 

70.39 
67.30 
64.20 
61.22 
58.46 


126 
181 
229 
267 
293 


309 
310 
298 
276 
241 


66.05 ,,, 

^•«8  148 
52.60  ^j 

51.69  3^ 

51.35  — 
26 


51.61 
52.45 
53.86 
55.79 
58.20 

61.01 
64.18 
67.63 
71.27 
75.05 

78.88 
82.68 
86.37 
89.87 
93.14 

96.05 
98.57 
:100.61 
102.12 
103.05 

103.37 
103.07 
102.16 


84 
141 
193 
241 
281 


817 
345 
364 
378 
383 


380 
360 
350 
327 
291 


252 

204 

151 

93 

32 

30 
91 


13.335 
3.848 


59.63 
+3.716 


+0.04 
+0.4 


-0.24 
-0.2 


t  Ornis. 
Mag.  4.1 


Right 
Ascension. 


h     m 
23     5 


s 
37.026 
36.878 
36.762 
36.677 
36.630 

36.622 
36.655 
36.737 
36.859 
37.030 

37.251 
37.513 
37.819 
38.161 
38.535 

38.930 
39.340 
39.754 
40.159 
40.548 

40.911 
41.235 
41.513 
41.739 
41.908 


148 

116 

85 

47 
8 

33 

82 

122 

171 

221 

262 
306 
342 
374 
395 

410 
414 
405 
389 
863 

324 
278 
226 
169 
110 


42.018 
42.069  — 
42.059   ^^ 


41.998 
41.888 

41.743 
41.565 
41.369 
41.162 
40.953 

40.751 
40.565 
40.398 


61 
110 
145 

178 
196 
207 
209 
202 

186 
167 


Declina- 
tion. 


-45  41 


77.64 
76.70 
75.34 
73.64 
71.61 

69.31 
66.78 
64.07 
61.23 
58.33 

55.42 
52.53 
49.75 
47.12 
44.71 


94 
136 
170 
2D3 
230 


253 
271 
284 
290 
291 


289 
278 
263 
241 
212 


42.59 
40.78 
39.33 
38.29 
37.65 

37.49 
37.73 
38.40 
39.46 
40.85 

42.52 
44.40 
46.41 
48.46 
50.44 

52.31 
53.95 
55.29 
56.27 
56.87 

57.05 
56.79 
56.11 


181 

145 

104 

64 

16 

24 

67 

106 

139 

167 

188 
201 
205 
198 
187 

164 

134 

98 

60 

18 

26 
68 


36.516 

1.432 


67.14 
-1.025 


+0.07 
+0.4 


+0.07 
-0.2 
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WashinetoD 
Mean  Time. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 

20.0 
Mar.  1.0 
11.0 
21.0 
30.9 

Apr.  9.9 
19.9 
29.9 

May  9.8 
19.8 

29.8 

June    8.7 

18.7 

28.7 

July     8.7 

18.6 
28.6 
Aug.  7.6 
17.6 
27.5 

Sept.  6.5 
16.5 
26.4 

Oct.  6.4 
16.4 

26.4 

Nov.    5.3 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
35.2 


69  Pegasi. 

Mag.  5.2 


Right 
Ascension. 


h 
23 

s 
29.931 
29.849 
29.781 
29.734 
29.710 

29.713 
29.745 
29.809 
29.912 
30.049 

30.225 
30.436 
30.679 
30.954 
31.248 

31.560 
31.881 
32.202 
32.516 
32.814 

33.089 
33.335 
33.544 
33.717 
33.849 


m 

7 


82 
68 
47 
24 

3 

32 

64 

103 

137 

176 

211 
243 
275 
294 
312 

321 
321 
814 
298 
275 


246 
209 
173 
132 
90 


Mean  Place 
Sec  d,  Tan  d 


D^  a,  Dm  a 


33.939  ^j 
33.990  j2 
34.002  — 
33.979   ^ 


33.929 

33.855 
33.764 
33.659 
33.547 
33.435 

33.325 
33.222 
33.128 


50 
74 

91 
105 
112 
112 
110 

103 
94 


Deullna- 
tion. 


+  8  15 


// 


54.96 
54.07 
53.14 
52.21 
51.32 

50.54 
49.91 
49.47 


89 
93 
93 
89 
78 

63 
44 


6  H^ .  Cassiop. 

Mag.  5.6 


0  Aquarli. 
Mag.  4.4 


Right 
.Vscension. 


20 
49.27  — 

49.36     ® 
39 

49.75 

50.44 

51.46 

52.75 

54.32 

56.12 
58.10 
60.21 
62.40 
64.61 

66.79 
68.87 
70.83 
72.63 
74.24 

75.63 
76.79 
77.73 
78.42 
78.89 

79.12 

79.14  — 

78.99   *^ 
32 

50 
65 


69 
102 
129 
157 
180 

198 
211 
219 
221 
218 

208 
196 
180 
161 
139 

116 
94 
69 
47 
23 


78.67 
78.17 

77.52 
76.76 
75.90 


76 
86 


29.692 
1.011 


49.65 
+0.145 


h 
23 

s 

13.263 
13.010 
12.787 
12.604 
12.470 


m 
9 


+0.06 
+0.4 


-0.01 
-0.2 


253 
223 
183 
134 
76 


12.394   j2 

12.382  — 

12.441    *^ 

12.571  ^^ 

12.775  ^ 
271 

13.046 

336 

891 

435 

470 

492 


13.382 
13.773 
14^08 
14.678 

15.170 
15.667 
16.157 
16.632 
17.075 

17.478 
17.831 
18.128 
18.362 
18.535 


497 
490 
475 
443 
403 


853 
297 
234 

173 
107 


18.642  ^.^ 
18.684  — 
18.665  ^* 
18.590  ^* 
18.462  ^^ 

173 

18.289 

211 

241 

265 

279 

285 

281 
267 


18.078 

17.837 
17.572 
17.293 

17.008 
16.727 
16.460 


Declina- 
tion. 


+56  42 


// 


35.23 
33.85 
31.99 
29.76 
27.23 

24.52 
21.75 
19.02 
16.46 
14.17 

12.25 

10.77 

9.80   ,, 

9.38  — 

9.50   ^^ 
67 

10.17 


138 
186 
223 
253 

271 

277 
273 
256 
229 
192 


148 
97 


11.38 

13.10 
15.27 
17.84 

20.76 
23.93 
27.30 
30.81 
34.37 

37.89 
41.34 
44.62 
47.69 
60.45 


121 
172 
217 
267 
292 

317 
337 
351 
356 
352 

345 
328 
307 
276 
243 


^2.88200 

^•88  156 

«^-^106 
57.50  g^ 

58.04  — 
3 

58.01 
67.44  " 
56.36  *^ 


14.017 
1.822 


16.13 
+1.523 


+0.06 
+0.4 


-0.10 
-0.2 


Right 
Ascension. 


h 
23 

s 


m 
9 


79 
66 
43 


58.709 
58.630 
58.564 
68.521 
68.498  ^ 

6 

32 

66 

99 

136 

171 

209 
238 
268 
293 
309 

819 
321 
315 
301 
278 

251 
215 
179 
139 
94 


58.504 

58.536 
58.602 
68.701 
68.837 

59.008 
59.217 
59.455 
59.723 
60.016 

60.325 
60.644 
60.966 
61.280 
61.581 

61.859 
62.110 
62.326 
62.504 
62.643 


62.737  ^ 
62.793 
62.807  — 
62.789  ^ 
62.739  ^ 

72 

62.667 


62.573 
62.469 
62.359 
62.247 

62.137 
62.037 
61.945 


94 
104 
110 
112 
110 


100 
92 


Declina- 
tion. 


-  6  29 


66.93 
67.42 
67.78 
68.04 


49 
36 
26 


^Aquarli. 
Mag.  4.5 


68.16  — 


68.09 
67.84 
67.36 
66.67 
65.72 

64.54 
63.13 
61.51 
59.74 

57.82 

65.81 
63.76 
51.73 
49.76 
47.91 

46.22 
44.69 
43.42 
42.40 
41.62 

41.11 

40.83 

40.78  — 

40.94   ^^ 
33 

46 


25 
48 
69 
95 
118 

141 
162 
177 
192 
201 

205 
203 
198 
184 
169 

153 

127 

102 

78 

51 

28 


41.27 

41.73 
42.27 
42.90 
43.54 
44.20 

44.85 
46.47 
46.02 


54 
63 
64 
66 
65 

62 
55 


58.342 
1.006 


67.44 
-0.114 


Right 
Ascension. 


h 
23 


m 
11 


+0.06 
+0.4 


+0.01 


s 
29.912 
29.834 
29.769 
29.725 


78 
65 
44 


29.701  il 


29.708 
29.739 
29.803 
29.903 
30.037 

30.209 
30.417 
30.656 
30.925 
31.218 

31.529 
31.850 
32.174 
32.492 
32.796 

33.079 
33.333 
33.563 
33.733 
33.874 


31 

64 
100 
134 
172 


208 
238 
270 
293 
311 


321 
324 
318 
304 
283 


254 
220 
180 
141 
99 


33.973 
34.030 


57 


16 

34.046  — 

34.029   ^^ 

33.980   *® 
73 

33.907 

92 
106 
110 
114 
110 


33.816 
33.709 
33.699 
33.486 

33.376 
33.273 
33.181 


102 
92 


Declina- 
tion. 


-  9  32 


// 


44.01 
44.39 
44.64 


38 
25 


44.75  ii 


7 
24 

44 
66 

89 
112 
136 

156 
173 
189 
199 
206 

207 
202 
192 
179 
161 

137 

116 

» 

61 

33 


17.02 
16.94  — 
17.06   " 


44.68 

44.44 
44.00 
43.34 
42.45 
41.33 

39.98 
38.42 
36.69 
34.80 
32.81 

30.76 
28.68 
26.66 
24.74 
22.96 

21.34 
19.97 
18.82 
17.96 
17.36 


17.39 
17.86 

18.46 
19.12 
19.83 
20.64 
21.23 

21.86 
22.42 
22.88 


38 
46 
60 

67 
71 
71 
09 
68 

66 
46 


29.521 
1.014 


43.58 
-0.168 


+0.06 


+0.01 


506 


APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.1 
1.0 
11.0 
21.0 
30.9 


Apr. 


9.9 

19.9 

29.9 

May     9.8 

19.8 

29.8 

June    8.8 

18.7 

28.7 

July    8.7 

18.6 
28.6 
Aug.  7.6 
17.6 
27.5 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    5.3 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
35.2 


Mean  Place 
Sec  d,  Tan  d 


y  Tucantt. 
Mag.  4.1 


Right 
Ascension. 


h  m 
23  12 


s 

32.610 
32.368 
32.167 
32.011 
31.906 

31.857 
31.866 
31.935 
32.066 
32.261 

32.516 
32.830 
33.199 
33.617 
34.076 

34.566 
35.074 
35.590 
36.100 
36.590 

37.047 
37.459 
37.815 
38.104 
38.320 

38.457 
38.515 
38.495 
38.401 
38.241 

38.024 
37.761 
37.466 
37.152 
36.833 

36.520 
36.225 
35.959 


242 

201 

156 

105 

49 


0 

60 

131 

195 

255 

814 
369 
418 
459 
490 

508 
516 
510 
490 
457 

412 
356 
289 
216 
137 

58 

20 

94 

160 

217 


263 
295 
314 
819 
313 

295 
266 


Declina- 
tion. 


-58  41 


$r 


61.29 
59.92 
58.09 
55.85 
53.25 

50.37 
47.25 
43.98 
40.63 
37.26 

33.94 
30.73 
27.71 
24.92 
22.46 

20.36 
18.66 
17.42 
16.66 
16.39 

16.62 
17.34 
18.51 
20.10 
22.03 

24.25 
26.66 
29.16 
31.65 
34.03 

36.19 
38.05 
39.51 
40.53 
41.05 

41.04 
40.50 
39.46 


137 
183 
224 
260 
288 


312 
327 
335 
337 
332 


321 
302 
279 
246 
210 


170 

124 

76 

27 

23 

72 
117 
159 
193 
222 

241 
250 
249 
238 
216 

186 

146 

102 

52 


54 
104 


32.033 
1.924 


48.44 
-1.645 


y  Piscium. 
Mag.  3.8 


Right 
Ascension. 


h 
23 
s 
48.938 
48.857 
48.792 
48.745 


m 
12 


81 
65 

47 


48.721  ^ 


48.722 
48.753 
48.815 
48.912 
49.046 

49.217 
49.423 
49.661 


31 

62 

97 

134 

171 


206 
238 
269 


49.930 

50.222^ 
810 

50.532 
50.851  '^* 


321 
315 
299 

280 

250 
217 
179 
140 
98 


52.950 
53.007 
53.027  — 
53.013   " 

44 

68 


51.172 
51.487 
51.786 

52.066 
52.316 
52.533 
52.712 
52.852 


52.969 

52.901 
52.815 
52.716 
52.609 
52.501 

52.394 
52.293 
52.203 


86 

99 

107 

108 

107 

101 
90 


Declina- 
tion. 


+  2  49 


74 
71 
68 
60 
47 

30 


26.96 
26.22 
25.51 
24.83 
24.23 

23.76 
23.46    ^^ 
23.35  — 
23.50   ^* 

23.90   ^ 

68 

24.58 
25.53 
26.76 
28.24 
29.94 

31.82 
33.83 
35.92 
38.03 
40.12 

42.14 
44.03 
45.74 
47.27 
48.59 

49.66 
50.51 
51.10 
51.49 
51.66 

61.65 
51.46 
51.13 
50.66 
50.11 

49.47 
48.75 
48.01 


95 
128 
148 
170 
188 

201 
209 
211 
209 
202 

189 
171 
153 
132 
107 


85 
59 
39 
17 

1 

19 
33 
47 
55 
64 

72 
74 


y  Sculptoris. 
Mag.  4.5 


Right 
Ascension. 


h 
23 


m 
14 


17.966 
17.855 
17.764 
17.698 
17.660 

17.652 
17.679 
17.742 
17.844 
17.986 

18.170 
18.392 
18.655 
18.950 
19.271 

19.616 
19.973 
20.334 
20.690 
21.033 

21.352 
21.641 
21.892 
22.099 
22.259 


111 

91 

66 

38 

8 

27 

63 

102 

142 

184 

222 
263 
295 
821 
345 

857 
361 
356 
343 
819 

289 
251 
207 
160 
110 


48.622 
1.001 


23.30 
+0.049 


07 


+0.11 


+0.06 
1+0.4 


0.00 
-0.2 


22.369 
22.429 
22.442  — 
22.410   ^^ 
22.340   ^ 

101 

22.239 

126 
143 
152 
155 
150 

141 
127 


22.113 
21.970 
21.818 
21.663 

21.513 
21.372 
21.245 


Declina- 
tion. 


-32  58 


90.85 
90.44 
89.70 
88.65 
87.32 

85.71 
83.87 
81.81 
79.58 
77.21 

74.73 
72.20 
69.66 
67.17 
64.78 

62.55 
60.54 
58.80 
57.34 
56.24 

55.50 
55.14 
55.15 
55.53 
56.25 

57.25 
58.51 
59.95 
61.49 
63.07 

64.62 
66.06 
67.31 
68.34 
69.10 

69.56 
69.69 
69.48 


41 

74 

105 

133 

161 

184 
206 
223 
237 
248 

253 
254 
249 
239 
223 

201 
174 
146 
110 
74 

36 

1 

38 

72 

100 

126 
144 
154 
158 
155 


144 

125 

103 

76 

46 

J3 
21 


17.440 
1.192 


83.46 
-0.649 


+0.06 
+0.4 


+0.04 
-0.2 


o  Cephei. 
Mag.  4.9 


Right 
Ascension. 


h      m 
23    15 


s 

8.76 

8.33 

7.94 

7.61 

7.35 

7.18 
7.10 
7.13 
7.27 
7.51 

7.85 
8.29 
8.80 
9.37 
10.00 

10.65 
11.31 
11.96 
12.59 
13.18 

13.71 
14.18 
14.56 
14.87 
15.09 

15.22 
15.26 
15.21 
15.08 
14.88 

14.60 
14.26 
13.88 
13.45 
13.00 

12.53 
12.06 
11.61 


43 
39 
33 
26 
17 

8 

3 
14 
24 
34 

44 

51 
57 
63 
65 

66 
65 
63 
69 
63 

47 
38 
31 
22 
13 

4 

5 

13 
20 
28 

34 
38 
43 
45 
47 

47 
45 


Declina- 
tion. 


+67   38 


87.76 
86.51 
84.76 
82.53 
79.94 

77.11 
74.14 
71.15 
68.28 
65.64 

63.34 
61.47 
60.08 
59.23 
58.97 

59.26 
60.16 
61.57 
63.52 
65.93 

68.71 
71.85 
75.24 
78.83 
82.52 

86.28 
89.98 
93.57 
96.97 
100.13 

102.94 
105.35 
107.32 
108.75 
109.64 

109.90 
109.59 
108.70 


125 
175 
223 
259 
283 


297 
299 
287 
254 
230 

187 

139 

85 

26 

29 


90 
141 
195 
241 

278 


314 
339 
359 
369 
376 


370 
359 
340 
316 
281 


241 

197 

143 

89 

26 


31 

89 


10.218 
2.631 


66.39 
+2.433 


+0.05 
+0.4 


-0.16 
-0.2 
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APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaahiDgton 
Mean  Tune. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 


Blar. 


20.1 
1.0 
11.0 
21.0 
30.9 


Apr. 


9.9 

19.9 

29.9 

May    9.8 

19.8 

29.8 

June    8.8 

18.7 

28.7 

July    8.7 

18.6 
28.6 
Aug.  7.6 
17.6 
27.5 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    5.3 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
35.2 


K  Piscium. 
Mag.  4.9 


Right 
Ascension. 


h       ra 
23    22 


37.970 
37.884 
37.813 
37.758 
37.724 

37.715 
37.735 
37.785 
37.871 
37.994 

38.155 
38.352 
38.582 
38.844 
39.130 

39.436 
39.753 
40.073 
40.390 
40.692 

40.976 
41.231 
41.453 
41.641 
41.789 


86 
71 
55 
34 
9 

ao 

50 

86 

123 

161 

197 
230 
262 
286 
306 

317 
820 
317 
302 
284 


255 
222 
188 
148 
106 


41.895  ^^ 
41.962  2g 
41.990  — 
41.984     ® 


41.948 

41.886 
41.805 
41.711 
41.607 
41.500 

41.392 
41.289 
41.194 


36 
62 

81 

94 

104 

107 

108 

103 
95 


Declina- 
tion. 


+  0  47 


47.66 
46.98 
46.33 
45.75 
45.26 


68 
65 
58 
49 
35 


44.91  ,3 
44.73  — 
44.75  ^ 
45.02   ^^ 

45.53  " 

78 

46.31 

106 

130 

155 

174 

190 


47.37 
48.67 
50.22 
51.96 

53.86 
55.88 
57.96 
60.05 
62.10 

64.05 
65.87 
67.50 
68.93 
70.12 


202 
208 
209 
205 
195 

182 
163 
143 
119 
96 


71.08 

71.79 
72.28 
72.54 
72.60 

72.48 
72.20 
71.80 
71.30 
70.71 

70.06 
69.37 
68.67 


71 

49 

26 

6 

12 

28 
40 
50 
59 
65 

69 
70 


B  Pisciuin. 
Mag.  4.4 


Right 
Ascension. 


h 
23 


m 
23 


s 
42.728 
42.637 
42.563 
42.505 
42.468 

42.457 
42.472 
42.522 
42.606 
42.729 

42.891 
43.087 
43.320 
43.580 
43.866 

44.173 
44.491 
44.811 
45.128 
45.432 

45.716 
45.970 
46.193 
46.379 
46.528 

46.634 
46.700 
46.731 
46.723 
46.689 

46.630 
46.551 
46.455 
46.351 
46.242 

46.134 
46.029 
45.933 


91 

74 
58 
37 
U 

15 

50 

84 

123 

162 

196 
233 
260 
286 
307 

818 
320 
317 
804 
384 

254 
223 
186 
149 
106 

66 
31 

8 
34 
59 

79 

96 

104 

109 

108 

105 
96 


Declina- 
tion. 


+  5  55 


tt 


80 
82 
80 
74 
62 

48 
28 


8.02 
7.22 

6.40 
5.60 
4.86 

4.24 
3.76 
3.48 
3.41  — 
3.63  ^ 

50 

4.13 
4.93 
5.99 
7.35 
8.95 

10.76 
12.72 
14.81 
16.94 
19.10 

21.18 
23.19 
25.04 
26.72 
28.21 

29.47 
30.49 
31.27 
31.85 
32.19 

32.32 
32.28 
32.04 
31.67 
31.16 

30.52 
29.82 
29.06 


80 
106 
136 
160 
181 

196 
209 
213 
216 
208 

201 
185 
168 
149 
126 

102 
78 
58 
34 
13 

4 

24 
37 
51 
64 

70 
76 


70  Pegasi. 

Mag.  4.7 


Right 
Ascension. 


h 
23 


m 
24 


54.611 
54.517 
54.437 
54.375 
54.333 

54.317 
54.331 
54.378 
54.462 
54.584 

54.745 
54.945 
55.180 
55.446 
55.738 

56.049 
56.372 
56.697 
57.017 
57.324 

57.610 
57.868 
58.094 
58.283 
58.432 


94 
80 
62 
42 
16 

14 

47 

84 

122 

161 

200 
235 
266 
292 
311 

323 
325 
320 
307 
286 

258 
226 
189 
149 
108 


58.540  ^ 
58.608  3Q 
58.638  — 
58.633    * 


58.598 

58.537 
58.457 
58.361 
58.256 
58.146 

58.034 
57.925 
57.823 


35 
61 

80 

96 

105 

110 

112 

109 
102 


Declina- 
tion. 


+12  17 


n 


56.48 
55.56 
54.55 
53.50 
52.47 


92 
101 
105 
103 

97 


85 
66 
44 


51.50 

50.65 
49.99 
49.55 
49.39  — 

14 

49.53 
49.98 
50.77 
51.89 
53.29 

54.96 
56.85 
58.93 
61.11 
63.36 

65.62 
67.84 
69.95 
71.94 
73.77 

75.39 
76.80 
77.97 
78.91 
79.60 

80.07 

80.30 

80.32  — 

80.12   ** 
39 

56 


45 

79 

112 

140 

167 

189 
208 
218 
225 
226 

222 
211 
199 
183 
162 

141 

117 

94 

60 

47 

23 


79.73 

79.17 
78.43 
77.56 


74 
87 


ft  Scolptoris. 
Mag.  4.5 


B»ht 

Asnosion. 


h 
23 


m 
28 


28.864 
28.727 
28.612 
28.521 
28.460 

28.430 
28.434 
28.478 
28.564 
28.693 

28.867 
29.083 
29.341 
29.635 
29.961 

30.313 
30.682 
31.058 
31.433 
31.797 

32.139 
32.451 
32.726 
32.957 
33.139 

33.270 
33.347  27 
33.374  — 
33.353  *^ 
33.288  ^ 

101 

33.187 


Declina- 
tion. 


-38   16 


137 

I 

115  i 
91 
61 
30 


44 

86 
129 
174 


216 
258 
294 
326 
852 

369 
376 
375 
364 
842 

312 
275 
231 
182 
131 


77 


33.056 
32.904 
32.739 
32.567 

32.397 
32.235 
32.085 


131 
152 
165 
172 
170 


162 
150 


67.85 
67.35 
66.47 
65.24 
63.68 

61.83 
59.71 
57.37 
54.85 
52.19 

49.45 
46.68 
43.92 
41.25 
38.72 

36.38 
34.30 
32.52 
31.07 
30.03 

29.38 
29.14 
29.32 
29.89 
30.82 

32.08 
33.60 
35.31 
37.13 
38.99 

40.79 
42.45 
43.91 
45.09 
45.95 


50 

88 

123 

156 

185 

212 
234 
252 
266 
274 

277 
276 
267 
253 
234 

208 
178 
145 
104 
65 


24 

18 

67 

93 

126 

152 
171 
182 
186 
180 

166 

146 

118 

86 

52 


46.47  ^3 
46.60  — 
46.34   * 


Mean  Place 
Sec  d.  Tan  ^ 


37.584 
1.000 


44.38 
+0.014 


42.376 
1.005 


2.99 
+0.104 


54.306 
1.024 


49.25 
+0.218 


28.231 
1.274 


59.26 
-0.789 


D^  a,  Da,  a 


D^^,Dm^    l-hOA 


I 


-hOM 


0.00 


+0.06 
+0.4 


-0.01 
-0.2 


+0.06 
+0.4 


-0.01 
-0.2 


+0.06 
+0.4 


+0.05 
-0.1 
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Washinjfton 
Mean  Time. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.1 
1.0 
11.0 
21.0 
31.0 


Apr. 


9.9 

19.9 

29.9 

May     9.8 

19.8 

29.8 

June    8.8 

18.7 

28.7 

July     8.7 

18.7 
28.6 
Aug.  7.6 
17.6 
27.5 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    5.4 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
35.2 


72  Pegasi  (mean). 
Mag.  5.2 


Right 
Ascension. 


h 
23 


m 
29 


47.082 
46.956 
46.844 
46.750 
46.681 


126 

112 

94 

09 

38 


46.643     ^ 

46.639  — 

46.675   ^ 

46.758   ^ 

46.884  ^^ 
171 


47.055 
47.270 
47.526 
47.818 
48.136 

48.476 
48.830 
49.185 
49.533 
49.867 

50.177 
50.458 
50.702 
50.906 
51.067 


215 
256 
292 
318 
340 


354 
355 
348 
334 
310 


281 
244 
204 
161 
117 


51.184 
51.257 


73 


32 

51.289  — 
51.284  ^ 
51.243   " 

71 

51.172 

94 
115 
127 
137 
141 


51.078 
50.963 
50.836 
50.699 

50.558 
50.418 
50.282 


140 
136 


Declina- 
tion. 


+30  51 


55.39 
54.23 
52.82 
51.20 
49.44 

47.63 
45.84 
44.17 
42.69 
41.48 

40.60 
40.09 


116 

141 
162 
176 
181 


179 
167 
148 
121 
88 

51 
9 


40.00  - 
40.33  ^ 
41.09   ^^ 

117 

42.26 


43.82 
45.70 
47.88 
50.29 

52.88 
55.58 
58.33 
61.07 
63.75 

66.30 
68.71 
70.91 
72.89 
74.59 

76.01 
77.10 
77.86 
78.26 
78.31 

78.01 
77.36 
76.38 


156 

188 
218 
241 
259 


270 
276 
274 
268 
255 


241 
220 
198 
170 
142 


109 

76 

40 

5 

30 

65 
98 


A.  Andiomedfle. 

Mag.  4.0 


Right 
Ascension. 


h 
23 


m 
33 


s 

26.777 
26.589 
26.419 
26.272 
26.158 

26.084 
26.056 
26.080 
26.160 
26.297 

26.491 
26.739 
27.037 
27.377 
27.750 

28.149 
28.560 
28.974 
29.379 
29.767 

30.126 
30.449 
30.732 
30.966 
31.150 

31.282 
31.363 
31.394 
31.379 
31.321 

31.226 
31.098 
30.945 
30.769 
30.578 

30.380 
30.180 
29.983 


188 
170 
147 
114 
74 


28 

24 

80 

137 

194 

248 
298 
340 
373 
399 

411 
414 
405 
388 
359 

323 
283 
234 
184 
132 

81 
31 

15 
58 
95 

128 
153 
176 
191 
198 


200 
197 


Declina- 
tion. 


+46    0 


28.53 
27.35 
25.77 
23.86 
21.69 

19.36 
16.97 
14.62 
12.42 
10.45 


118 
158 
191 
217 
233 


239 
235 
220 
197 
163 


8.82 
7.58 
6.79 


124 
79 


31 

6.48  — 
6.67  ^® 

09 

7.36 

118 
162 
203 
237 
268 

290 
307 
316 
319 
316 

306 
291 
270 
243 
213 


8.54 
10.16 
12.19 
14.66 

17.24 
20.14 
23.21 
26.37 
29.56 

32.72 
35.78 
38.69 
41.39 
43.82 


45.95 
47.71 
49.08 
60.03 
50.61 

50.62 
60.05 
49.12 


176 

137 

95 

48 

1 

47 
93 


t  Andromedse. 

Mag.  4.3 


Right 
Ascension. 


h 
23 


m 
34 


s 

0.686 
0.614 
0.358 
0.224 
0.120 


172 
156 
134 
104 
66 


0.054  24 
0.030  — 
0.056  ^ 
0.133  ^^ 
0.265  ^^^ 

187 

0.452 

238 

285 

325 

359 

382 


0.690 
0.975 
1.300 
1.659 

2.041 
2.436 
2.834 
3.224 
3.598 

3.944 
4.259 
4.529 
4.766 
4.936 


395 
398 
390 
374 
346 


315 
270 
227 
179 
130 


5.065   ^ 

6.145   33 

6.178  — 

5.167   " 

5.117   ^ 
87 

5.030 

117 

141 

162 

174 

182 


4.913 
4.772 
4.610 
4.436 

4.254 
4.070 
3.890 


184 
180 


Declina- 
tion. 


+42  48 


27.68 
26.51 
24.97 
23.12 
21.03 

18.81 
16.53 
14.31 
12.25 
10.43 

8.95 
7.86 
7.21 
7.04 
7.35 

8.14 

9.40 

11.09 

13.16 

15.55 

18.22 
21.09 
24.12 
27.21 
30.31 

33.36 
36.31 
39.10 
41.66 
43.97 


117 
154 

185 
209 
222 


228 
222 
206 
182 
148 


109 
65 
17 

31 
79 

126 
169 
207 
239 
267 

287 
303 
309 
310 
305 

295 
279 
256 
231 
200 


^•^7  ,^ 

48.88  ^ 
49.72  ,, 
50.13  — 

4 


50.09 
49.59 
48.67 


50 
92 


t  Piscinm. 
Mag.  4.3 


Right 
Ascension. 


h 
23 


m 
35 


s 
38.170 
38.078 
37.998 
37.933 
37.887 

37.866 
37.871 
37.909 
37.983 
38.094 

38.243 
38.430 
38.654 
38.910 
39.192 

39.496 
39.812 
40.135 
40.454 
40.761 

41.052 
41.316 
41.550 
41.747 
41.906 


92 
80 
65 
46 
21 

5 

38 

74 

HI 

149 

187 
224 
256 
282 
304 

316 
323 
319 
307 
291 

264 
234 
197 
159 


119 

42.025 
42.105 
42.148 
42.156  - 
42.131 


80 
43 

7 

24 
49 


42.082 
42.011 
41.925 
41.828 
41.724 

41.618 
41.514 
41.414 


71 

86 

97 

104 

106 

104 
100 


D6oUb»> 
tioft. 


+  5   10 


// 


77 
78 
76 
tS8 
69 

44 

24 


20.40 
19.63 
18.86 
18.09 
17.41 

16.82 

16.38 

16.14 

16.12  — 

16.36  ^ 
51 

16.87 

17.67 

18.76 

20.11 

21.70 

23.49 
26.44 
27.50 
29.62 
31.72 

33.78 
35.76 
37.66 
39.19 
40.63 

41.83 
42.81 
43.54 
44.06 
44.33 

44.43 
44.34 
44.07 
43.67 
43.16 

42.63 
41.81 
41.06 


80 
109 
136 
169 
179 

196 
206 
212 
210 
206 

197 
181 
163 
144 
120 

98 
73 
61 
28 
10 

9 
27 
40 
52 
62 

72 
76 


Mean  Place 
Sec  a,  Tan  d 


46.967 
1.166 


42.00 
+0.598 


26.900 
1.440 


10.72 
+1.036 


0.732 
1.363 


10.65 
+0.926 


37.741 
1.004 


16.28 
+0.091 


D^a,  Dm  a 
D^a,  D-J 


+0.06 
+0.4 


-0.04 
-0.1 


+0.06 
+0.4 


-0.07 
-0.1 


+0.06 
\-vQA 


-0.06 


+0.06 
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WashiDKton 
Mean  Time. 


Jan.  1.2 
11.2 
21.2 
31.1 

Feb.  10.1 


y  Cephei. 
Mag.  3.4 


Rigbt 
Ascension. 


Mar. 


20.1 
1.0 
11.0 
21.0 
31.0 


Apr. 


9.9 

19.9 

29.9 

May     9.8 

19.8 

29.8 

June    8.8 

18.7 

28.7 

July     8.7 

18.7 
28.6 
Aug.  7.6 
17.6 
27.5 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    5.4 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
35.2 


h 
23 

s 
50.89 
50.04 
49.26 
48.57 
47.99 

47.56 
47.30 


m 
35 


85 
78 
69 
58 
43 

26 
9 


47.21  -— 
47.32    " 


47.60 

48.06 
48.69 
49.46 
50.34 
51.31 

52.34 
53.40 
54.46 
55.49 
56.47 

57.37 
58.16 
58.84 
59.39 
59.81 


28 
46 

63 
77 
88 
97 
103 

106 

106 

103 

98 

90 

79 
68 
55 
42 
27 


Mean  Place 
Sec  J,  Tan  d 


60.08  ^2 
60.20  — 
60.18     ^ 


60.02 
59.72 

59.28 
58.73 
58.08 
57.34 
56.51 

55.66 
54.78 
53.91 


Declina- 
tion. 


K  Andromedse. 
Mag.  4.3 


+77    9 


72.40 
71.59 
70.19 
68.25 
65.86 

63.13 
60.17 
57.08 
54.04 
51.13 


81 
140 
194 
239 
273 


296 
309 
304 
291 
264 


16 
30 
44 

55 
65 
74 
83 

85 

88 
87 


48.49 
46.21 
44.37 
43.04 
42.26 

42.06 
42.45 
43.42 
44.92 
46.93 

49.41 
52.27 
55.48 
58.97 
62.63 

66.42 
70.26 
74.06 
77.75 
81.24 

84.47 
87.34 
89.79 
91.75 
93.15 

93.96 
94.15 
93.71 


228 

184 

133 

78 

20 

39 

97 

150 

201 

248 

286 
321 
349 
366 
379 

384 
380 
369 
349 
323 

287 
245 
196 
140 
81 

19 
44 


Rigbt 
Ascension. 


53.418 
4.503 


48.73 
+4.391 


h 
23 

s 


15.939 
15.760 
15.597 
15.457 
15.348 


m 
36 


179 
163 
140 
109 


15.277   ^ 

15.248  — 

15.270   ^ 

15.344   ^* 

15.476  ^^ 
186 

15.662 

239 

287 

328 

362 

387 


15.901 

16.188 
16.516 
16.878 

17.265 
17.665 
18.068 
18.466 
18.844 

19.197 
19.515 
19.794 
20.025 
20.209 


Declinar 
lion. 


400 
403 
398 
378 
353 


318 
279 
231 
184 
133 


20.342 

20.428 

20.463  — 

20.454     ® 

20.404   ^ 
86 

20.318 

116 
144 
163 
178 
185 


D^a,Dma    1+0.05 


D^a^D^a  i+oA 


/ 


-0.29 
-0.1 


20.202 
20.058 
19.895 
19.717 

19.532 
19.343 
19.158 


189 
185 


+43  52 


24.63 
23.49 
21.95 
20.11 
18.01 

15.76 

13.45 

11.19 

9.09 

7.22 


114 
154 
184 
210 
225 


OT^Aquazii. 
Mag.  4.6 


Right 
Ascension. 


231 
226 
210 
187 
164 


5.68 
4.51 
3.81 


117 

70 


23 

3.58  — 
3.83   ^ 

74 
4.57 


5.78 

7.43 

9.47 

11.84 

14.49 
17.37 
20.39 
23.49 
26.62 

29.72 
32.71 
35.53 
38.17 
40.53 

42.57 
44.28 
45.61 
46.51 
46.98 


46.96 
46.51 
45.62 


121 
165 
204 
237 
265 


288 
302 
310 
313 
310 


299 
282 
264 
236 
204 


171 

133 

90 

47 

2 

45 
89 


h 
23 


m 
38 


15.986 
1.387 


7.22 
+0.961 


s 
22.604 
22.507 
22.423 
22.355 
22.306 

22.283 
22.286 
22.322 
22.392 
22.499 

22.645 
22.829 
23.049 
23.303 
23.585 

23.890 
24.210 
24.537 
24.863 
25.180 

25.478 
25.753 
25.996 
26.202 
26.369 

26.495 
26.578 
26.622 
26.627  — 
26.599   ^ 

55 


26.544 
26.465 
26.369 
26.262 
26.149 

26.034 
25.921 
25.815 


Declina- 
tion. 


-15  0 


I 


97 
84 
68 
49 
23 

3 

36 

70 
107 
146 

184 
220 
254 
282 
305  i 

320 
327 
326 
317 
298 

276 
243 
206 
167 
126 

83 
44 


35.31 
35.58 


27 


35.67  — 
35.56   " 

34 
54 


35.22 

34.68 
33.90 
32.91 
31.67 
30.22 

28.56 
26.73 
24.74 
22.63 
20.46 

18.26 
16.11 


78 

99 

124 

145 

166 

183 
199 
211 
217 
220 

215 


14.05  ^ 


79 

96 

107 

113 

115 

113 
106 


12.12 
10.40 

8.89 
7.66 
6.70 
6.06 
5.73 

5.68 
5.91 
6.37 
7.04 
7.86 

8.77 

9.73 

10.69 

11.61 

12.44 

13.14 
13.71 
14.12 


193 
172 
151 


123 

96 

64 

33 

6 

23 
46 
67 
82 
91 

96 
96 
92 
83 
70 

67 
41 


1*  Aquazii. 
Mag.  5.3 


Right 
Asceasion. 


h 
23 


m 
39 


51.383 
51.282 
51.192 
51.118 
51.067 


101 

90 


Deolinft> 
tion. 


+0.06 
+0.4 


-0.06 
-0.1 


22.031 
1.035 


33.66 
-0.268 


+0.06 
+0.4 


+0.02 
-0.1 


51.041 
51.043 
51.075 
51.145 
51.251 

51.397 
51.582 
51.804 
52.056 
52.341 

52.649 
52.971 
53.301 
53.631 
53.952 

54.255 
54.534 
54.781 
54.991 
55.163 

55.292 
55.378 
55.421 
55.428 
55.398 

55.341 
55.260 
55.161 
55.048 
54.929 

54.809 
54.692 
54.581 


51 
26 

2 

32 

70 

106 

146 

185 
222 
252 
285 
308 

322 
330 
330 
321 
303 


-18   44 


38.72  j^ 
38.89  — 
38.85  ^ 
38.57  ^ 
38.05   ^^ 

76 


37.29 
36.29 
35.05 
33.61 
31.93 

30.07 
28.04 
25.90 
23.66 
21.39 


100 
124 
144 
168 
186 


203 
214 
224 
227 
224 


279 
247 
210 
172 
129 


86 

43 

7 

30 
57 

81 

99 

113 

119 

120 

117 
111 


19.15 
16.97 
14.93 
13.06 
11.40 

10.02 
8.90 
8.13 
7.67 
7.54 

7.70 
8.15 
8.83 
9.70 
10.71 

11.79 
12.90 
13.99 
14.99 
15.87 

16.57 
17.09 
17.42 


218 
204 
187 
166 
138 

112 
77 
46 
13 

16 

45 

68 

87 

101 

108 

111 

109 

100 

88 

70 

52 
33 


50.782 
1.056 


35.88 
-0.339 


+0.06 
+0.4 


+0.02 
-0.1 
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VVashinRton 
Mean  Tune. 


Jan.      1.2 

11.2 

21.2 

.  31.1 

Feb.  10.1 


Mar. 


20.1 
1.0 
11.0 
21.0 
31.0 


Apr. 


9.9 

19.9 

29.9 

May     9.9 

19.8 

29.8 

June    8.8 

18.7 

28.7 

July     8.7 

18.7 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    5.4 

15.3 

25.3 

Dec.     5.3 

15.3 
25.2 
35.2 


Mean  Place 
Sec  a,  Tan  d 


^  Andromedfle. 
Mag.  5.1 


Right 
Ascension. 


h 
23 


m 
41 


s 
51 .962 
51.771 
51.595 
51.441 
51.317 


101 
176 
154 
124 

84 


51.233   ,„ 

40 

51.193  — 
51.206  " 
51.275  ^ 
51.400  ^^ 

183 

51.583 

239 
290 
332 
369 
395 


D^  a,  Dm  a 
D^  a,  Dm  d 


412 
416 
408 
391 
368 


331 
292 


51.822 

52.112 
52.444 
52.813 

53.208 
53.620 
54.036 
54.444 
54.835 

55.203 
55.534 
55.826 
56.070  ^^* 


56.265 

56.410 
56.504 
50.548 
56.545 
56.500 

56.415 
56.298 
56.152 
55.984 
55.800 

55.604 
55.404 
55.207 


195 
145 

91 
44 

3 
45 
85 

117 
146 
168 
184 
196 

200 
197 


Declina- 
tion. 


+45  57 


ft 


31.79 
30.72 
29.22 
27.40 
25.29 

23.01 
20.65 
18.33 
16.12 
14.17 


107 
150 
182 
211 
228 


236 
232 
221 
195 
167 


10.38 

10.01  — 

10.14    ^^ 
63 

10.77 

111 

155 

196 

233 

261 


11.88 
13.43 
15.39 
17.72 

20.33 
23.18 
26.20 
29.34 
32.51 

35.66 
38.72 
41.66 
44.38 
46.87 

49.04 
50.86 
52.31 
53.34 
53.91 

54.01 
53.64 
52.81 


285 
302 
314 
317 
315 


306 
294 
272 
249 
217 


182 

145 

103 

57 

10 


37 
83 


41  H.  Cephei. 

Mag.  5.0 


Right 
Ascension. 


52.003 
1.438 


13.62 
+1.034 


h 
23 


m 
43 


s 
52.22 
51.78 
51.36 
50.99 
50.69 

50.46 
50.33 
50.29  - 

50.35    * 

18 

27 


+0.06 
+0.4 


-0.07 
-0.1 


44 
42 
37 
30 
23 

13 


50.53 

50.80 
51.18 
51.64 
52.18 

52.77 

53.41 
54.07 
54.72 
55.37 
55.99 

56.57 
57.09 
57.54 
57.91 
58.20 

58.41 
58.54 
58.58 
58.53 
58.40 

58.20 
57.93 
57.61 
57.24 
56.83 

56.39 
55.94 
55.49 


38 
46 
54 
59 
64 

66 
65 
65 
62 
58 

52 
45 
37 
29 
21 

13 
4 

5 
13 
20 

27 
32 
37 
41 
44 

45 
45 


53.121 
2.596 


Declina- 
tion. 


+67  20 


46.68 
45.81 
44.37 
42.45 
40.12 

37.47 
34.63 
31.69 
28.80 
26.07 

23.61 
21.52 
19.87 
18.72 
18.12 

18.08 
18.60 
19.68 
21.28 
23.35 

25.86 
28.73 
31.92 
35.33 
38.92 

42.58 
46.27 
49.90 
53.39 
56.68 

59.68 
62.34 
64.58 
66.33 
67.56 

68.22 
68.29 
67.75 


87 
144 
192 
233 
265 


284 
294 
289 
273 
246 


209 

165 

115 

60 

4 

52 
108 
160 
207 
251 

287 
319 
341 
359 
366 

369 
363 
349 
329 
300 

266 
224 
175 
123 
66 

7 
54 


^  Sonlptoils. 

Mag.  4.6 


Right 
Asoexision. 


Declina- 
tion. 


h 
23 


m 
44 


-28  35 


s 

33.794 
33.675 
33.570 
33.482 
33.418 

33.378 
33.370 
33.396 
33.459 


119 

105 

88 

64 

40 

8 

26 
63 


33.563  ^^  , 

144 


33.707 
33.892 
34.118 
34.380 
34.673 

34.991 
35.328 
35.674 
36.022 
3e.362 


185 
226 
262 
293 
318 

337 
346 
348 
340 
323 


36.685 
36.982  ^^  I 
37.247  ^ 
37.474  ^ 
37.658  ^^ 

140 


48.51 
48.44 
48.04 
47.33 
46.33 

45.04 
43.49 
41.70 
39.68 
37.48 

35.13 
32.67 
30.14 
27.61 
25.12 

22.73 
20.50 
18.49 
16.75 
15.31 

14.22 
13.49 


7 

40 

71 

100 

129 

155 
179 
202 
220 
235 

246 
253 
253 
249 
239 

223 
201 
174 
144 
109 

73 


35 
13.14  — 

13.16      ^ 


93 

47 


37.798 
37.891 
37.938 


37.943  — 
37.909  ^ 

67 


23.90 
+2.395 


+0.06 
+0.4 


-0.16 
-0.1 


37.842 
37.749 
37.634 
37.506 
37.371 

37.230 
37.094 
36.964 


93 
115 
128 
135 
141 

136 
130 


13.55 

14.27 
15.26 
16.51 
17.91 
19.42 

20.95 
22.44 
23.82 
25.03 
26.02 

26.74 
27.18 
27.31 


39 
72 

99 
125 
140 
151 
153 

149 

138 

121 

99 

72 

44 
13 


33.113 
1.139 


42.75 
-0.545 


^  Pegasi. 
Mag.  5.2 


Right 
Ascension. 


h 
23 


m 
48 


8 

13.127 
13.019 
12.919 
12.834 
12.768 


108 

100 

85 

66 

43 


12.725  j2 
12.713  — 
12.735  " 
12.795  ^ 
12.896  ^^^ 

142 

13.038 

184 
223 
259 

287 
312 


Declina- 
tion. 


+  18   39 


13.222 
13.445 
13.704 
13.991 

14.303 
14.629 
14.962 
15.293 
15.614 

15.917 
16.196 
16.442 
16.654 
16.827 


326 
333 
331 
321 
303 


279 
246 
212 
173 
133 


94 
54 


16.960 

17.054 
17.108 
17.126  — 
17.113  ^^ 

41 

17.072 
17.007 
16.923 
16.825 
16.717 

16.603 
16.487 
16.373 


65 

84 

98 

108 

114 

116 
114 


23.53 

22.61 
21.54 
20.35 
19.12 

17.89 
16.75 
15.73 
14.92 
14.35 

14.09 
14.14 
14.55 
15.31 
16.41 

17.81 
19.51 
21.43 
23.55 
25.79 

28.12 
30.46 
32.77 
35.01 
37.11 

39.06 
40.82 
42.36 
43.68 
44.75 

45.58 
46.15 
46.47 


92 
107 
119 

12a 

123 

114 

102 

81 

57 

25 

5 

41 

75 

110 

140 

170 
192 
212 
224 
233 

234 
231 
224 
210 
195 

176 
154 
132 
107 
83 

57 
32 
8 


46.55  — 
46.37    ^* 

41 


45.96 
45.32 
44.49 


64 
88 


+0.06 
l+OA 


+0.04 


12.732 

(1.056 
+0.06 


13.42 
+0.338 


-0.02 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  1.2 
11.2 
21.2 
31.1 

Feb.  10.1 


f  Tucance. 
Mag.  4.7 


Mar. 


20.1 
1.1 
11.0 
21.0 
31.0 


Apr. 


9.9 

19.9 

29.9 

May     9.9 

19.8 

29.8 

June    8.8 

18.8 

28.7 

July    8.7 

18.7 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.5 
16.4 

26.4 

Nov.    5.4 

15.3 

25.3 

Dec.    5.3 

15.3 
25.2 
35.2 


Mean  Place 
Sec  a,  Tan  a 


D^  a.  Dm  a 
D^  a.  Dm  d 


Rii^ht 
Ascension. 


h 
23 


m 
55 


s 
34.65 
34.25 
33.88 
33.56 
33.30 

33.11 

32.98 

32.94  - 

32.97    ^ 
11 

19 


40 
37 
32 
26 
19 

13 


33.08 

33.27 
33.55 
33.90 
34.33 
34.82 

35.37 
35.95 
36.55 
37.17 
37.78 

38.36 
38.91 
39.41 
39.82 
40.16 

40.41 
40.57 
40.62 
40.57 
40.43 

40.21 
39.91 
39.55 
39.15 
38.72 

38.28 
37.84 
37.42 


28 
35 
43 
49 
&5 

58 
00 
62 
61 
58 

55 
50 
41 
34 
25 

16 
5 

5 
14 
22 

30 
36 
40 
43 
44 

44 
42 


33.604 

2.463 


Declina- 
tion. 


-66     2 


n 


52.71 
51.59 
49.94 
47.79 
45.21 

42.27 
39.02 
35.55 
31.96 
28.29 

24.63 
21.07 
17.66 
14.50 
11.63 

9.13 
7.06 
5.46 
4.37 
3.81 

3.80 
4.34 
5.40 
6.94 
8.91 

11.24 
13.84 
16.61 
19.44 
22.22 

24.82 
27.15 
29.12 
30.62 
31.60 

32.01 
31.84 
31.09 


112 
165 
215 
258 
294 

325 
347 
359 
367 
366 

356 
341 
316 
287 
250 

207 

160 

109 

56 

1 

54 
106 
154 
197 
233 

260 
277 
283 
278 
260 

233 

197 

150 

98 

41 

17 
75 


80  Pisciimi. 
Mag.  4.7 


Right 
Ascension. 


39.06 
-2.250 


h      m 
23    57 


+0.06 
+0.4 


+0.15 
0.0 


s 

39.768 
39.669 
39.579 
39.499 
39.439 

39.398 
39.384 
39.399 
39.449 
39.535 

39.661 
39.825 
40.028 
40.265 
40.532 

40.825 
41.134 
41.454 
41.774 
42.090 

42.390 
42.668 
42.917 
43.134 
43.314 

43.455 
43.557 
43.621 


99 
90 
80 
60 
41 

14 

15 

50 

86 

126 

164 
203 
237 
267 
293 

309 
320 
320 
316 
300 

278 
249 
217 
180 
141 

102 
64 


27 
43.648  — 

43.642     * 

34 


43.608 
43.550 
43.473 
43.385 
43.285 

43.180 
43.073 
42.968 


58 

it 

88 

100 

105 

107 
105 


39.136 
1.006 


Declina- 
tion. 


-  6    28 


ft 


49.59 
50.11 
50.51 
50.77 


50.82 
50.56 
50.09 
49.39 
48.44 

47.25 
45.83 
44.20 
42.39 
40.44 

38.38 
36.27 
34.15 
32.11 
30.15 

28.36 
26.77 
25.41 
24.29 
23.46 

22.91 
22.61 
22.58 
22.78 
23.16 

23.69 
24.34 
25.07 
25.82 
26.59 

27.32 
28.00 
28.59 


52 

40 
26 


50.89  -i? 


26 
47 
70 
95 
119 

142 
163 
181 
195 
206 

211 
212 
204 
196 
179 

150 

136 

112 

83 

55 

30 
3 

20 
38 
53 

65 
73 
75 
77 
73 

68 
59 


+0.06 
+0.4 


51.21 
-0.114 

+0.01 


2Ceti. 
Mag.  4.6 


Right 
Ascension. 


h 
23 


m 
59 


26.971 
26.863 
26.764 
26.678 
26.611 

26.565 
26.547 
26.559 
26.605 
26.690 

26.814 
26.978 
27.181 
27.419 
27.690 

27.987 
28.302 
28.628 
28.956 
29.280 

29.589 
^.878 
30.136 
30.362 
30.550 

30.697 
30.801 
30.866 


26.264 
1.050 


108 
99 
86 
67 
46 

18 

12 

46 

85 

124 

164 
203 
238 
271 
297 

315 
326 
328 
324 
309 

289 
258 
226 
188 
147 

104 
65 


25 
30.891  — 

30.882     ^ 

40 


30.842 
30.776 
30.690 
30.589 
80.478 

30.360 
30.243 
30.128 


66 

86 

101 

111 

118 

U7 
115 


+0.0^ 


Declina- 
tion. 


-17     47 


75.41 
75.68 
75.73 
75.54 
75.12 

74.44 
73.53 
72.37 
70.97 
69.35 

67.55 
65.55 
63.41 
61.17 
58.88 

56.58 
54.34 
52.22 
50.25 
48.49 

46.99 
45.78 
44.88 
44.31 
44.08 

44.15 
44.53 
45.17 
46.02 
47.03 

^8.13 
49.29 
50.42 
61.50 
52.47 

53.28 
53.91 
54.35 


27 
5 

19 
42 
68 

91 
116 
140 
162 
180 

200 
214 
234 
229 
230 

224 
212 
197 
176 
150 

121 
90 
57 
23 


38 

64 

85 

101 

110 

116 

113 

108 

97 

81 

63 
44 


73.25 

-0.321 
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SUN,  1916. 


FOR  WASHINGTON  APPARENT  NOON. 


Date. 

Asoension. 

Var. 
umir. 

Apparent 
Declination. 

Var. 
Hour. 

Equation 

orTime. 

Mean->App. 

Var. 
Hour. 

Semi- 
diameter. 

8.  T.  of 

Sem.Paa8. 

Merid. 

Sidereal 

Time  of 

Mean  Noon. 

h    m     8 

8 

•     /       // 

// 

m      8 

s 

/       n 

m      s 

h    m      8 

Jan        1 

18  43  24.52 

11.056 

-23    4  36.1 

+11.47 

+  3  17.16 

+1.196 

16  17.84 

1  11.08 

18  40    6.83 

2 

18  47  49.72 

11.043 

22  59  47.1 

12.62 

3  45.71 

1.183 

16  17.84 

111.04 

18  44    3.39 

3 

18  52  14.59 

11.029 

22  54  30.5 

13.76 

4  13.94 

1.169 

16  17.84 

1  10.99 

18  47  59.95 

4 

18  56  39.11 

11.014 

22  48  46.5 

14.90 

4  41.83 

1.154 

16  17.84 

110.94 

18  51  56.50 

5 

19    1    3.24 

10.997 

22  42  35.2 

16.04 

5    9.34 

1.138 

16  17.83 

1 10.88 

18  55  53.06 

6 

19    5  26.95 

10.979 

-22  35  56.8 

+17.16 

+  5  36.42 

+1.119 

16  17.82 

1  10.82 

18  59  49.62 

7 

19    9  50.21 

10.959 

22  28  51.6 

18.27 

6    3.04 

1.099 

16  17.80 

1 10.76 

19    3  46.18 

8 

19  14  12.98 

10.938 

22  21 19.8 

19.38 

6  29.17 

1.078 

16  17.78 

1  10.70 

19    7  42.74 

9 

19  18  35.22 

10.916 

22  13  21.6 

20.47 

6  54.79 

1.056 

16  17.75 

110.63 

19  11  39.30 

10 

19  22  56.92 

10.892 

22   4  57.3     21.55 

7  19.86 

1.032 

16  17.72 

110.55 

19  15  35.85 

11 

19  27  18.04 

10.868 

-2156    7.1 

+22.62 

+  7  44.35 

+1.006 

16  17.69 

1  10.48 

19  19  32.41 

12 

19  31  38.56 

10.842 

21  46  51.4 

23.69 

8    8.25 

0.983 

16  17.65 

110.40 

19  23  28.97 

13 

19  35  58.46 

10.810 

21  37  10.3 

24.74 

8  31.53 

0.957 

16  17.61 

1  10.32 

19  27  25.53 

14 

19  40  17.73 

10.789 

2127    4.2 

25.77 

8  54.18 

0.928 

16  17.56 

110.24 

19  31  22,09 

15 

19  44  36.34 

10.761 

21 16  33.3 

26.80 

9  16.17 

0.901 

16  17.51 

1  10.15 

19  35  18.65 

16 

19  48  54.27 

10.733 

-21    5  38.0 

+27.81 

+  9  37.48 

+0.874 

16  17.45 

110.06 

19  39  15.20 

17 

19  53  11.51 

10.704 

20  54  18.6 

28.81 

9  58.11 

0.845 

16  17.38 

1    9.97 

19  43  11.76 

18 

19  57  28.04 

10.674 

20  42  35.3 

29.80 

10  18.03 

0.815 

16  17.30 

1    9.87 

19  47    8.32 

19 

20    143.85 

10.644 

20  30  28.4 

80.77 

10  37.23 

0.784 

16  17.22 

1    9.77 

19  51    4.88 

20 

20    5  58.93 

10.613 

20  17  58.4 

31.73 

10  55.71 

0.753 

16  17.14 

1    9.66 

19  55    1.43 

21 

20  10  13.27 

10.583 

-20    5    5.5 

+32.68 

+11  13.44 

+0.722 

16  17.05 

1    9.56 

19  58  57.99 

22 

20  14  26.86 

10.550 

19  51  50.0 

33.61 

1130.43 

0.691 

16  16.95 

1    9.46 

20    2  54.55 

23 

20  18  39.69 

10.519 

19  38  12.3 

34.53 

1146.65 

0.660 

16  16.85 

1    9.35 

20    6  51.11 

24 

20  22  51.75 

10.486 

19  24  12.7 

35.44 

12    2.11 

0.628 

16  16.74 

1    9.24 

20  10  47.66 

25 

20  27    3.04 

10.454 

19    9  51.5 

36.33 

12  16.80 

0.696 

16  16.62 

1    9.13 

20  14  44.22 

26 

20  31 13.55 

10.422 

-18  55    9.2 

+37.20 

+12  30.72 

+0.564 

16  16.50 

1    9.02 

20  18  40.78 

27 

20  35  23.28 

10.389 

18  40    6.1 

38.06 

12  43.85 

0.581 

16  16.38 

1    8.91 

20  22  37.33 

28 

20  39  32.22 

10.356 

18  24  42.6 

38.90 

12  56.20 

0.407 

16  16.25 

1    8.80 

20  26  33.89 

29 

20  43  40.36 

10.323 

18    8  59.0 

39.73 

13    7.75 

0.464 

16  16.12 

1    8.68 

20  30  30.45 

30 

20  47  47.70 

10.289 

17  52  55.7 

40.54 

13  18.51 

0.431 

16  15.99 

1    8.56 

20  34  27.00 

31 

20  51  54.24 

10.256 

-17  36  33.2 

+41.33 

+13  28.47 

+0.398 

16  15.85 

1    8.45 

20  38  23.56 

Feb.       1 

20  55  59.97 

10.222 

17  19  51.8 

42.11 

13  37.62 

0.364 

16  15.71 

1    8.33 

20  42  20.12 

2 

21    0    4.89 

10.188 

17    2  52.1 

42.87 

13  45.95 

0.331 

16  15.56 

1    8.21 

20  46  16.67 

3 

21    4    8.99 

10.154 

16  45  34.3 

43.61 

13  53.48 

0.297 

16  15.41 

1    8.10 

20  50  13.23 

4 

21    8  12.26 

10.119 

16  27  58.9 

44.33 

14   0.19 

0.262 

16  15.25 

1    7.99 

20  54    9.79 

5 

21 12  14.71 

10.085 

-16  10    6.5 

+45.03 

+14    6.05 

+0.228 

16  15.10 

1    7.88 

20  58    6.34 

6 

21  16  16.33 

10.050 

15  51  57.5 

45.72 

14  11.11 

0.193 

16  14.94 

1    7.77 

21    2    2.90 

7 

21  20  17.13 

10.016 

15  33  32.2 

46.39 

14  15.35 

0.150 

16  14.78 

1    7.65 

21    5  59.46 

8 

21  24  17.11 

9.982 

15  14  51.0 

47.04 

14  18.75 

0.125 

16  14.61 

1    7.54 

21    9  56.01 

9 

21  28  16.27 

9.948 

14  55  54.5 

47.67 

14  •>1.34 

0.091 

16  14.44 

1    7.42 

21  13  52.57 

10 

21  32  14.62 

9.914 

-14  36  43.1 

+48.28 

+14  23.14 

+0.058 

16  14.27 

1    7.31 

2117  49.12 

11 

21  36  12.16 

9.881 

14  17  17.1 

48.88 

14  24.13 

+0.024 

16  14.10 

1    7.20 

21  21  45.68 

12 

2140    8.91 

9.848 

13  57  37.0 

49.46 

14  24.31 

-0.008 

16  13.92 

1    7.09 

21  25  42.23 

13 

2144    4.88 

9.816 

13  37  43.2 

50.02 

14  23.73 

0.041 

16  13.74 

1    6.98 

21  29  38.79 

14 

2148    0.07 

9.784 

13  17  36.2 

50.57 

14  22.36 

0.073 

16  13.55 

1    6.87 

21  33  35.34 

15 

21  51  54.50 

9.752 

-12  57  16.2 

+61X)9 

+14  20.24 

-0.104 

16  13.36 

1    6.76 

21  37  31.90 

itfJ21  55  48.18 

9.721 

-12  36  43.8 

+51.60 

+14  17.38 

-0.135 

16  13.17 

1    6.66 

21  41  28.45 

NoTE.^For  mean  time  InteTra]  of  Mmidiameter  passing  iiMrVd\axi,  sabVncW.19  from  the  sidereal  interral. 
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FOR  WASHINGTON  APPARENT  NOON. 


Date. 

Apparent 

Kight 
Ascension. 

Var. 

T)€T 

rfour. 

Apparent 
Decimation. 

Var. 

'RWIT. 

Equation 

of  Time. 

Mean— App. 

Var. 
Iiour. 

Semi- 
diameter. 

Is.  T.  of 
Sem.PasB. 
Merld. 

Sidereal 

Time  of 

Mean  Noon. 

h    m      8 

8 

•     1     ii 

// 

m      8 

8 

/      // 

m     8 

h    m       8 

Feb.     16 

21  55  48.18 

9.721 

-12  36  43.8 

•(>51.60 

+14  17.38 

-0.135 

16  13.17 

1  6.66 

21  41  28.46 

17 

2159  41.12 

9.691 

12  15  59.3 

62.10 

14  13.78 

0.165 

16  12.97 

1  6.56 

21  45  25.01 

18 

22    3  33.35 

9.662 

1155    3.1 

52.58 

14    9.47 

0.194 

1612.76 

1  6.46 

21  49  21.56 

19 

22   7  24.88 

9.633 

11  33  55.6 

63.04 

14   4.46 

0.223 

16  12.55 

1  6.36 

21  53  18.12 

20 

22  11 15.73 

9.605 

11  12  37.2 

53.49 

13  58.77 

0.251 

16  12.33 

1  6.26 

21  57  14.67 

21 

22  15    5.91 

9.577 

-10  51    8.2 

+53.92 

+13  62.41 

-0.279 

16  12.11 

1  6.16 

22    111.23 

22 

22  18  55.44 

9.551 

10  29  29.0 

54.34 

13  45.40 

0.305 

16  11.88 

1  6.06 

22    5    7.78 

23 

22  22  44.34 

9.525 

10    7  40.2 

54.73 

13  37.77 

0.331 

1611.66 

1  5.97 

22    9    4.34 

24 

22  26  32.64 

9.500 

9  45  42.0 

55.11 

13  29.63 

0.356 

1611.43 

1  5.88 

2213    0.89 

25 

22  30  20.34 

9.475 

9  23  34.8 

55.48 

13  20.70 

0.380 

16  11.20 

1  5.79 

22  16  57.45 

26 

22  34    7.46 

9.452 

-  9  1  igf.o 

+55.83 

+13  11.29 

-0.404 

16  10.96 

1  5.71 

22  20  54.00 

27 

22  37  54.02 

9.429 

8  38  54.9 

56.17 

13    1.33 

0.427 

16  10.73 

1  5:63 

22  24  50.55 

28 

22  41  40.04 

9.406 

8  16  23.1 

66.48 

12  60.82 

0.449 

16  10.49 

1  5.66 

22  28  47.11 

29 

22  45  25.53 

9.385 

7  53  44.0 

56.78 

12  39.79 

0.470 

16  10.25 

1  5.47 

22  32  43.66 

Mar.       1 

22  49  10.51 

9.364 

7  30  57.9 

57.06 

12  28.25 

0.491 

1«  10.00 

1  5.40 

22  36  40.21 

2 

22  52  55.00 

9.344 

-  7    8   5.3 

+57.32 

+12  16.21 

-0.612 

16    9.76 

1  5.33 

22  40  36.77 

3 

22  66  39.00 

9.324* 

6  45   6.6 

57.67 

12    3.69 

0.531 

16    9.51 

1  5.26 

22  44  33.32 

4 

23    0  22.54 

9.305 

6  22    2.3 

57.79 

1160.72 

0.550 

16    9.26 

1  6.19 

22  48  29.88 

5 

23   4    5.62 

9.286 

5  58  52.7 

58.00 

11  37.28 

0.560 

16    9.01 

1  5.13 

22  62  26.43 

6 

23    7  48.26 

9.268 

5  35  38.3 

58.20 

11  23.40 

0.587 

16    8.76 

1  5.07 

22  56  22.98 

7 

23 11  30.49 

9.251 

-  5  12  19.4 

+58.37 

+11    9.12 

-0.604 

16    8.51 

1  5.01 

23   0  19.54 

8 

23  15  12.31 

9.234 

4  48  56.6 

58.53 

10  64.43 

0.620 

16    8.26 

1  4.95 

23   4  16.09 

9 

23  18  53.74 

9.219 

4  25  30.2 

58.67 

10  39.35 

0.636 

16    8.01 

1  4.90 

23    812.64 

10 

23  22  34.81 

9.204 

4   2   0.6 

58.80 

10  23.90 

0.651 

16    7.75 

1  4.86 

2312    9.20 

11 

23  26  15.53 

9.190 

3  38  28.0 

58.91 

10    8.11 

0.665 

16    7.49 

1  4.80 

2316    5.75 

12 

23  29  55.92 

9.176 

-  3  14  63.0 

+59.00 

+  9  51.99 

-0.678 

16    7.23 

1  4.75 

23  20    2.31 

13 

23  83  36.00 

9.164 

2  51 15.9 

59.08 

9  35.56 

0.691 

16    6.97 

1  4.70 

23  23  58.86 

14 

23  37  15.79 

9.152 

2  27  37.0 

69.15 

918.84 

0.702 

16    6.71 

1  4.66 

23  27  65.41 

15 

23  40  55.32 

9.142 

2    3  56.8 

59. 2J 

9    1.87 

0.712 

16   6.45 

1  4.62 

23  3161.97 

16 

23  44  34.60 

9.132 

1  40  15.6 

59.23 

8  44.65 

0.722 

16   6.19 

1  4.59 

23  35  48.52 

17 

23  48  13.66 

9.123 

-  1 16  33.7 

+59.25 

+  8  27.21 

-0.731 

16    5.92 

1  4.57 

23  39  45.07 

18 

23  51  52.53 

9.116 

0  52  51.5 

59.26 

8   9.57 

0.739 

16   6.65 

1  4.55 

23  43  41.63 

19 

23  55  31.22 

9.109 

0  29    9.3 

59.25 

7  51.76 

0.745 

16    6.38 

1  4.53 

23  47  38.18 

20 

23  59   9.76 

9.103 

-  0    5  27.4 

59.23 

7  33.79 

0.751 

16    5.11 

1  4.51 

23  51  34.73 

21 

0    2  48.18 

9.099 

+  0  18  13.8 

59.20 

7  15.71 

0.756 

16    4.83 

1  4.49 

23  55  31.29 

22 

0    6  26.50 

9.095 

+  0  41  54.0 

+59.15 

+  6  67.62 

-0.759 

16    4.55 

1  4.47 

23  69  27.84 

23 

010    4.74 

9.092 

1    5  32.9 

59.09 

6  39.26 

0.762 

16    4.27 

1  4.46 

0    3  24.39 

24 

0  13  42.92 

9.091 

1  29  10.1 

59.01 

6  20.94 

0.764 

16    3.99 

1  4.45 

0    7  20.94 

25 

017  21.08 

9.000 

1  62  45.2 

58.92 

6   2.59 

0.765 

16    3.71 

1  4.44 

0  11 17.60 

26 

0  20  59.23 

9.090 

2  16  18.0 

58.81 

5  44.23 

0.765 

16    3.43 

1  4.44 

0  15  14.06 

27 

0  24  37.38 

9.091 

+  2  39  48.1 

+58.69 

+  6  25.88 

-0.764 

16    3.14 

1  4.44 

0  19  10.60 

28 

0  28  15.57 

9.092 

3    315.1 

58.55 

6    7.56 

0.762 

16    2.85 

1  4.44 

0  23    7.16 

29 

0  31  53.81 

9.095 

3  26  38.6 

58.40 

4  49.30 

0.750 

16    2.57 

1  4.45 

0  27    3.71 

30 

0  35  32.12 

9.098 

3  49  68.2 

58.23 

4  31.11 

0.756 

16    2.29 

1  4.46 

0  31   0.27 

31 

0  39  10.51 

9.102 

4  13  13.7 

58.05 

413.00 

0.753 

16    2.01 

1  4.47 

0  34  66.82 

Apr.       1 

0  42  49.01 

9.106 

+  4  36  24.6 

+57.86 

+  3  55.00 

-0.748 

16    1.73 

1  4.48 

0  38  63.37 

2 

0  46  27.62 

9.111 

+  4  59  30.6 

+67.64 

+  3  37.10 

-0.748 

16    1.46 

1  4.60 

0  42  49.Qa 

NoTK.— For  mean  time  interyal  of  semidiameter  paving  merULtea,  vabtnycX  ^  A%  Itotn.  \3Mk  %VQMraiXV»XMrri&.. 
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FOR  WASHINGTON  APPARENT  NOON. 


Date. 

Aaoeoakm. 

Var. 

Apparent 
DacUnation. 

Var. 
Hour. 

Equation 

of  Time. 

Mean->App. 

Var. 
umr. 

Semi- 
diameter. 

Is.  T.  of 
8em.Paa8. 
Mcrid. 

Sidereal 

Time  of 

Mean  Noon. 

h    m      8 

8 

•     /      // 

// 

m      8 

8 

/      // 

m     8 

h    m       a 

Apr.       1 

0  42  49.01 

9.106 

+  4  36  24.6 

+57.86 

+3  65.00 

-0.748 

16    1.73 

1  4.48 

0  38  63.37 

2 

0  46  27.62 

9.111 

4  59  30.6 

57.64 

3  37.10 

0.743 

16    1.46 

1  4.50 

0  42  49.93 

3 

0  50    6.36 

9.117 

5  22  31.1 

57.41 

3  19.33 

0.737 

16    1.18 

1  4.52 

0  46  46.48 

4 

0  53  45.24 

9.123 

5  45  25.9 

57.16 

3    1.71 

0.731 

16    0.91 

1  4.64 

0  50  43.03 

5 

0  57  24.29 

9.130 

6    814.7 

56.90 

2  44.26 

0.724 

16    0.63 

1  4.57 

0  64  39.59 

6 

1     1     3.52 

9.138 

+  6  30  67.1 

-1-56.63 

+2  26.98 

-0.716 

16    0.36 

1  4.60 

0  58  36.14 

7 

1    4  42.94 

9.147 

6  53  32.6 

56.33 

2    9.89 

0.708 

16    0.09 

1  4.64 

1    2  32.69 

8 

1    8  22.56 

9.155 

7  16    1.0 

56.03 

163.00 

0.099 

15  69.82 

1  4.67 

1    6  29.25 

9 

1  12    2.41 

9.1ft5 

7  38  22.0 

55.71 

1  36.34 

0.689 

15  59.55 

1  4.71 

1  10  25.80 

10 

1  15  42.51 

9.176 

8   0  35.1 

55.38 

1  19.92 

0.679 

15  59.28 

1  4.75 

1  14  22.36 

11 

1  19  22.86 

9.187 

+  8  22  40.0 

+55.03 

+1    3.77 

-0.667 

16  59.01 

1  4.79 

1  18  18.91 

12 

1  23    3.49 

9.199 

8  44  36.5 

54.67 

0  47.90 

0.655 

15  58.76 

1  4.84 

1  22  15.46 

13 

1  26  44.41 

9.211 

9    6  24.2 

54.30 

0  32.31 

0.643 

15  58.48 

1  4.88 

1  26  12.02 

14 

1  30  25.64 

9.225 

9  28    2.7 

53.91 

0  17.02 

0.630 

15  68.21 

1  4.93 

1  30    8.67 

15 

1  34    7.20 

9.239 

9  49  31.7 

53.51 

+0    2.07 

0.616 

16  57.95 

1  4.98 

1  34    6.13 

16 

1  37  49.10 

9.253 

+10  10  51.0 

•^53.10 

-0  12.54 

-0.601 

15  57.69 

1  5.04 

1  38    1.68 

17 

1  41  31.36 

9.269 

10  32    0.2 

52.67 

0  26.79 

0.586 

15  57.42 

1  5.09 

1  41  58.23 

18 

1  45  14.01 

9.285 

10  52  59.0 

52.23 

0  40.66 

0.569 

15  57.16 

1  5.16 

1  45  64.79 

19 

1  48  57.06 

9.302 

11  13  47.2 

51.78 

0  54.13 

0.552 

16  56.89 

1  5.21 

1  49  51.34 

20 

1  52  40.53 

9.320 

11  34  24.4 

51.32 

1    7.18 

0.535 

15  66.63 

1  5.27 

1  53  47.90 

21 

1  56  24.43 

9.339 

+11  54  50.3 

+50.84 

-1  19.80 

-0.516 

16  66.36 

1  5.33 

1  57  44.45 

22 

2    0    8.79 

9.358 

12  15    4.5 

50.35 

131.96 

0.497 

15  66.10 

1  5.40 

2     1  41.01 

23 

2    3  53.62 

9.378 

12  35    6.8 

49.84 

1  43.66 

0.477 

15  55.84 

1  6.46 

2    5  37.56 

24 

2    7  38.93 

9.368 

12  54  56.8 

49.32 

1  54.86 

0.457 

15  65.58 

1  6.63 

2    9  34.12 

25 

2  11  24.74 

9.419 

13  14  34.2 

48.79 

2    5.58 

0.436 

15  56.32 

1  6.60 

2  13  30.67 

26 

2  15  11.05 

9.440 

+13  33  58.7 

+48.25 

-2  15.79 

-0.415 

15  55.07 

1  5.67 

2  17  27.23 

27 

2  18  57.88 

9.462 

13  53    9.9 

47.69 

2  25.49 

0.393 

15  64.82 

1  6.74 

2  21  23.78 

28 

2  22  45.23 

9.484 

14  12    7.5 

47.11 

2  34.67 

0.371 

15  64.67 

1  5.81 

2  26  20.34 

29 

2  26  33.12 

9.506 

1130  51.1 

46.52 

2  43.32 

0.349 

15  64.32 

1  5.89 

2  29  16.89 

30 

2  30  21.54 

9.528 

14  49  20.4 

45.92 

2  51.44 

0.327 

15  54.07 

1  5.97 

2  33  13.45 

May       1 

2  34  10.49 

9.551 

+15    7  35.0 

+45.30 

-2  59.01 

-0.804 

15  53.83 

1  6.04 

2  37  10.00 

2 

2  37  59.99 

9.574 

15  25  34.7 

44.07 

3    6.06 

0.282 

16  63.60 

1  6.12 

2  41    6.56 

3 

2  41  50.04 

9.597 

15  43  19.0 

44.02 

3  12.56 

0.:^ 

16  63.36 

1  6.20 

2  45    3.11 

4 

2  45  40.64 

9.620 

16    0  47.6 

43.36 

3  18.50 

0.236 

16  53.13 

1  6.28 

2  48  59.67 

5 

2  49  31.78 

9.642 

16  18   0.2 

42.69 

3  23.90 

0.213 

15  52.90 

1  6.36 

2  52  56.22 

6 

2  53  23.47 

9.665 

+16  34  56.6 

+42.01 

-3  28.74 

-0.190 

16  62.68 

1  6.44 

2  56  52.78 

7 

2  57  15.72 

9.689 

16  51  36.5 

41.31 

3  33.03 

0.167 

15  52.47 

1  6.52 

3    0  49.34 

8 

3    1    8.53 

9.712 

17    7  59.4 

40.60 

3  36.77 

0.144 

16  62.26 

1  6.61 

3    4  45.89 

9 

3    5    1.89 

9.735 

17  24    5.1 

39.87 

3  39.96 

0.121 

16  62.05 

1  6.70 

3    8  42.45 

10 

3    8  55.81 

9.7.':8 

17  39  53.3 

39.14 

3  42.59 

0.098 

16  51.84 

1  6.78 

3  12  39.01 

11 

3  12  50.28 

9.781 

+17  55  23.7 

+38.39 

-3  44.67 

-0.075 

15  51.63 

1  6.86 

3  16  35.56 

12 

3  16  45.31 

9.8(.5 

18  10  36.1 

37.64 

3  46.19 

0.052 

15  51.43 

1  6.94 

3  20  32.12 

13 

3  20  40.90 

9.828 

18  25  30.2 

36.87 

3  47.16 

0.028 

15  61.22 

1  7.02 

3  24  28.67 

14 

3  24  37.05 

9.851 

18  40    5.6 

86.08 

3  47.56 

-0.005 

16  51.02 

1  7.10 

3  28  25.23 

15 

3  28  33.76 

9.875 

18  54  22.1 

85.29 

3  47.40 

+0.018 

16  80.82 

1  7.18 

3  32  21.79 

16 

3  32  31.03 

9.898 

+19    819.6 

+34.49 

-3  46.70 

40.041 

16  60.62 

1  7.26 

S  36  18.34 

17/  3  36  28.  a5 

9.921 

+19  21  67.7 

+33.68 

-3  45.44 

40.064 

16  50.43 

1  7.35 

3  40  14.90 

^orm.  --For  mean  tituB  interval  of  aemidlameter  panUig  m«rid\aa,  wiMxiK^V.^A  (lom  the  sidereal  interval. 
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FOR  WASHTSGTON 

APPARENT  NOON. 

1 

1 

flidflrcAl 

Dato. 

Apparent 

Right 
Asoentkm. 

Var. 

per 

Iioar. 

Apparent 
Declination. 

Var. 
Iloar, 

Equation 

ofTime. 

Mean— App. 

Var. 
IlSur. 

Semi- 
diameter. 

8.  T.  of 

f^em.PasB. 

Merid. 

Time  of 
Mean  Noon. 

h    m       8 

8 

o          /             // 

// 

m      8 

8 

/      // 

m     8 

h    m       8 

ay      17 

3  36  28.85 

9.921 

+19  21  57.7 

+33.68 

-3  45.44 

+0.064 

15  50.43 

1  7.36 

3  40  14.90 

18 

3  40  27.24 

9.945 

19  35  16.1 

32.85 

3  43.61 

0.088 

15  50.24 

1  7.43 

3  44  11.46 

19 

3  44  26.19 

9.9es 

19  48  14.5 

32.01 

3  41.22 

0.111 

15  50.06 

1  7.61 

3  48    8.02 

20 

3  48  25.70 

9.991 

20    0  52.8 

31.17 

3  38.27 

0.134 

15  49.87 

1  7.59 

3  52    4.57 

21 

3  62  25.76 

10.014 

20  13  10.8     30.32 

3  34.77 

0.157 

]  5  49.68 

1  7.66 

3  56    1.13 

22 

3  56  26.39 

10.038 

+20  25    8.2 

+29.46 

-3  30.72 

+0.180 

15  49.50 

1  7.73 

3  69  67.69 

23 

4    0  27.57 

10.060 

20  36  44.6 

28.58 

3  26.12 

0.203 

15  49.32 

1  7.80 

4    3  54.24 

24 

4    4  29.28 

10.082 

20  47  59.9 

27.69 

3  20.98 

0.325 

15  49.14 

1  7.87 

4    7  50.80 

25 

4     8  31.52 

10.104 

20  58  53.8 

26.80 

3  15.31 

0.247 

15  48.97 

1  7.94 

4  11  47.36 

26 

4  12  34.27 

10.125 

21    9  26.0 

25.89 

3    9.13 

0.268 

15  48.80 

1  8.01 

4  15  43.92 

27 

4  16  37.53 

10.146 

+21 19  36.4 

+24.98 

-3    2.44 

+0.289 

15  48.64 

■  1  8.08 

4  19  40.47 

28 

4  20  41.28 

10.166 

21  29  24.7 

24.05 

2  55.27 

0.309 

15  48.48 

1  8.14 

4  23  37.03 

29 

4  24  45.50 

10.186 

21  38  50.7 

23.11 

2  47.63 

0.328 

15  48.32 

1  8.21 

4  27  33.59 

30 

4  28  50.17 

10.204 

21  47  54.1 

22.17 

2  39.54 

0.346 

15  48.17 

1  8.27 

4  31  30.14 

31 

4  32  55.28 

13.222 

21  56  34.8 

21.22 

2  31.02 

0.364 

15  48.03 

1  8.33 

4  36  26.70 

une       1 

4  37    0.81 

10.239 

+22    4  52.6 

+20.26 

-2  22.07 

+0.381 

15  47.89 

1  8.39 

4  39  23.26 

2 

4  41    6.73 

10.255 

22  12  47.3 

19.29 

2  12.73 

0.397 

15  47.75 

1  8.44 

4  43  19.82 

3 

4  45  13.02 

10.270 

22  2018.7 

18.32 

2    3.01 

0.412 

15  47.62 

1  8.49 

4  47  16.38 

4 

4  49  19.67 

10.284 

22  27  26.6 

17.34 

1  52.95 

0.426 

15  47.50 

1  8.54 

4  51  12.93 

5 

4  53  26.66 

10.218 

22  34  11.0 

16.35 

142.55 

0.440 

15  47.38 

1  8.59 

4  66    9.49 

6 

4  57  33.96 

10.311 

+22  40  31.6 

+15.36 

-1  31.83 

+0.463 

15  47.27 

1  8.64 

4  69    6.05 

w 
4 

5    1  41.56 

10.322 

22  46  28.4 

14.37 

1  20.82 

0.464 

15  47.16 

1  8.68 

5    3    2.61 

8 

5    5  49.42 

10.333 

22  52    1.2 

13.36 

1    9.56 

0.475 

15  47.05 

1  8.72 

6    6  59.17 

9 

5    9  57.53 

10.313 

22  57    9.8 

12.36 

0  58.03 

0.485 

15  46.95 

1  8.76 

5  10  55.72 

10 

5  14    5.87 

10.352 

23    154.3 

11.35 

0  46.29 

0.404 

16  46.86 

1  8.79 

6  14  52.28 

11 

5  18  14.41 

10.360 

+23   614.6 

+10.33 

-0  34.34 

+0.502 

16  46.76 

1  8.82 

5  18  48.84 

12 

5  22  23.14 

10.367 

23  10  10.3 

9.33 

0  22.20 

0.509 

15  46.66 

1  8.84 

6  22  45.40 

13 

5  26  32.04 

10.374 

23  13  41.7 

8.30 

-0    9.89 

0.516 

16  46.57 

18.86 

6  26  41.96 

14 

5  30  41.08 

10.380 

23  16  48.6 

7.27 

+0    2.56 

0.521 

15  46.48 

1  8.88 

6  30  38.51 

15 

6  34  50.25 

10.385 

23  19  30.8 

6.25 

0  15.13 

0.526 

15  46.40 

1  8.90 

5  34  35.07 

10 

5  38  59.54 

10.380 

+23  21  48.4 

+  5.22 

+0  27.82 

+0.531 

15  46.33 

1  8.92 

5  38  31.63 

17 

5  43    8.92 

10.393 

23  23  41.3 

4.19 

0  40.61 

0.535 

15  46.26 

1  8.93 

5  42  28.19 

18 

5  47  18.38 

10.300 

23  25    9.5 

3.16 

0  63.48 

0.638 

15  46.19 

1  8.94 

5  46  24.76 

19 

5  51  27.90 

10.398 

23  26  12.9 

2.12 

1    6.41 

0.639 

15  46.12 

1  8.94 

6  50  21.30 

20 

5  55  37.46 

10.390 

23  26  51.6 

1.09 

1  19.37 

0.640 

16  46.05 

18.94 

5  54  17.86 

21 

5  69  47.03 

10.390 

+23  27    5.3 

+  0.06 

+1  32.35 

+0.641 

15  45.99 

1  8.94 

6  68  14.42 

22 

6    3  56.60 

10.398 

23  26  54.3 

-  0.98 

146.33 

0.640 

15  46.93 

1  8.94 

6    2  10.98 

23 

6    8    6.14 

10.396 

23  26  18.4 

2.01 

1  58.28 

0.638 

15  45.87 

1  8.93 

6    6    7.64 

24 

6  12  15.62 

10.394 

23  25  17.7 

3.04 

2  11.17 

0.536 

15  45.82 

1  8.92 

6  10    4.10 

25 

6  16  25.03 

10.390 

23  23  62.3 

4.07 

2  23.98 

0.532 

15  45.77 

1  8.91 

6  14    0.66 

26 

6  20  34.33 

10.385 

+23  22    2.1 

-5.11 

+2  36.69 

+0.637 

15  45.73 

1  8.89 

6  17  57.21 

27 

6  24  43.50 

10.379 

23  19  47.2 

6.14 

2  49.26 

0.621 

15  45.70 

1  8.87 

6  21  53.77 

28 

6  28  52.51 

10.372 

23  17    7.6 

7.16 

3    1.68 

0.614 

16  46.68 

1  8.84 

6  25  50.33 

29 

6  33    1.33 

10.363 

23  14    3.5 

8.18 

3  13.91 

0.606 

16  45.66 

1  8.81 

6  29  46.89 

30 

6  37    9.94 

10.354 

23  10  34.9 

9.20 

3  25.93 

0.496 

15  45.64 

1  8.78 

6  33  43.45 

ily       1 

6  41  18.31 

10.343 

+23    6  42.0 

-10.21 

+3  37.71 

+0.486 

15  45.63 

1  8.74 

6  37  40.00 

2 

6  45  26.42 

10.332    +23     2  24.8     -11.22 

+3  49.24 

+0.474 

16  45.62 

1  8.71 

6  41  36.66 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian,  8a\)\x^c\.QFA^\TOTa\Xv^i\^<««iiN.>si\»rT«&>. 
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FOR  WASHINGTON  APPAKENT  NOON. 

filriiVMl 

Date. 

Amxoakai. 

Var. 
Hour. 

Apparent 
DecUnatkHi. 

Var. 
Hoar. 

Equation 

of  Time. 

Mean—App. 

Var. 

Semi- 

Is.  T.  of 
Bem.PasB. 
Mwid. 

DtUWH 

Time  Of 
HeanNooo. 

h    m       8 

8 

o          /             // 

II 

m      8 

8 

/       // 

m     8 

h   m      1 

July       1 

6  41  18.31 

10.343 

+23    6  42.0 

-10.21 

+3  37.71 

•fO.486 

15  45.63 

1  8.74 

6  37  40.00 

2 

6  45  26.42 

10.332 

23    2  24.8 

11.23 

3  49.24 

0.474 

15  45.62 

1  8.71 

6  41  36.56 

3 

6  49  34.25 

10.320 

22  57  43.5 

12.22 

4    0.47 

0.461 

15  45.62 

1  8.67 

6  45  33.12 

4 

6  53  41.76 

10.306 

22  52  38.2 

13.22 

4  11.39 

0.448 

15  45.62 

1  8.63 

6  49  29.68 

5 

6  57  48.94 

10.292 

22  47    8.9 

14.21 

4  21.98 

0.434 

15  45.63 

1  8.58 

6  53  26.24 

6 

7     1  55.76 

10.277 

+22  41  16.0 

-15.20 

+4  32.22 

+0.419 

15  45.65 

1  8.53 

6  57  22.80 

7 

7    6    2.21 

10.261 

22  34  59.5 

16.18 

4  42.09 

0.403 

15  45.67 

1  8.48 

7     1  19.35 

8 

7  10    8.26 

10.244 

22  28  19.5 

17.15 

4  51.55 

0.386 

15  45.70 

1  8.43 

7    5  15.91 

9 

7  14  13.90 

10.226 

22  21  16.4 

18.11 

5    0.61 

0.368 

15  45.73 

1  8.37 

7     9  12.47 

10 

7  18  19.10 

10.207 

22  13  50.2 

19.07 

5    9.23 

0.350 

15  45.76 

1  8.31 

7  13    9.02 

11 

7  22  23.85 

10.188 

+22    6    1.1 

-20.02 

+5  17.40 

+0.331 

15  45.80 

1  8.25 

7  17    5.58 

12 

7  26  28.14 

10. 169 

21  57  49.3 

20.96 

5  25.11 

0.311 

15  45.84 

1  8.19 

7  21    2.14 

13 

7  30  31.95 

10.140 

21  49  15.0 

21.89 

5  32.34 

0.291 

15  45.89 

1  8.12 

7  24  58.70 

14 

7  34  35.28 

10.128 

21  40  18.4 

22.82 

5  39.09 

0.271 

15  45.94 

1  8.05 

7  28  55.26 

15 

7  38  38.11 

10.108 

21  30  59.5 

23.75 

5  45.35 

0.250 

15  45.99 

1  7.98 

7  32  51.81 

16 

7  42  40.45 

10.087 

+21  21  18.7 

-24.66 

+5  51.11 

+0.130 

15  46.04 

1  7.91 

7  36  48.37 

17 

7  46  42.28 

10.066 

21  11  16.1 

25.56 

5  56.37 

0.209 

15  46.10 

1  7.84 

7  40  44.93 

18 

7  50  43.59 

10.044 

21    0  51.9 

26.45 

6    1.12 

0.187 

15  46.15 

1  7.76 

7  44  41.49 

19 

7  54  44.38 

10.022 

20  50    6.4 

27.34 

6    5.35 

0.165 

15  46.21 

1  7.68 

7  48  38.04 

20 

7  58  44.65 

10.000 

20  38  59.8 

28.21 

6    9.05 

0.143 

15  46.27 

1  7.60 

7  52  34.60 

21 

8    2  44.38 

9.977 

+20  27  32.2 

-29.08 

+6  12.20 

+0.120 

15  46.34 

1  7.52 

7  56  31.16 

22 

8    6  43.56 

9.954 

20  15  43.9 

29.94 

6  14.82 

0.098 

15  46.42 

1  7.44 

8    0  27.72 

23 

8  10  42.19 

9.931 

20    3  35.2 

30.79 

6  16.89 

0.074 

15  46.50 

1  7.36 

8    4  24.27 

24 

8  14  40.25 

9.007 

19  51    6.3 

31.62 

6  18.39 

0.050 

15  46.59 

1  7.28 

8    8  20.83 

25 

8  18  37.74 

9.883 

19  38  17.6 

32.44 

6  19.31 

0.027 

15  46.68 

1  7.19 

8  12  17.39 

26 

8  22  34.65 

9.859 

+19  25    9.2 

-33.26 

+6  19.67 

+0.003 

15  46.78 

1  7.11 

8  16  13.94 

27 

8  26  30.97 

0.834 

19  11  41.3 

34.06 

6  19.43 

-0.022 

15  46.88 

1  7.02 

8  20  10.50 

28 

8  30  26.69 

9.800 

18  57  54.4 

34.85 

6  18.60 

0.047 

15  46.98 

1  6.94 

8  24    7.05 

29 

8  34  21.82 

9.785 

18  43  48.7 

35.62 

6  17.17 

0.072 

15  47.09 

1  6.85 

8  28    3.61 

30 

8  38  16.35 

9.759 

18  29  24.5 

36.39 

6  15.15 

0.097 

15  47.21 

1  6.76 

8  32    0.17 

31 

8  42  10.27 

9.734 

+18  14  42.2 

-37.14 

+6  12.52 

-0.122 

15  47.33 

1  6.67 

8  35  56.72 

Aug.       1 

8  40    3.57 

9.708 

17  59  41.9 

37.88 

6    9.28 

0.148 

15  47.45 

1  6.58 

8  39  53.28 

2 

8  49  56.26 

9.682 

17  44  24.1 

38.60 

6    5.42 

0.174 

15  47.58 

1  6.50 

8  43  49.84 

3 

8  53  48.33 

9.657 

17  28  49.0 

39.32 

6    0.94 

0.199 

15  47.71 

1  6.41 

8  47  46.39 

4 

8  57  39.78 

9.631 

17  12  56.9 

40.02 

5  55.85 

0.225 

15  47.85 

1  6.33 

8  51  42.95 

5 

9     1  30.61 

9.606 

+  16  56  48.2 

-40.70 

+5  50.14 

-0.L51 

15  47.99 

1  6.24 

8  55  39.50 

6 

9    5  20.82 

9.579 

16  40  23.2 

41.38 

5  43.82 

0.276 

15  48.14 

1  6.16 

8  59  36.06 

7 

9    9  10.42 

9.554 

16  23  42.1 

42.04 

5  36.88 

0.302 

15  48.29 

1  6.07 

9    3  32.62 

8 

9  12  59.42 

9.529 

16    6  45.4 

42.69 

5  29.34 

0.327 

15  48.45 

1  5.98 

9    7  29.17 

9 

9  16  47.81 

9.504 

15  49  33.2 

43.33 

5  21.20 

0.351 

15  48.61 

1  5.90 

9  11  25.73 

10 

9  20  35.60 

9.479 

+15  32    5.8 

-43.95 

+5  12.47 

-0.376 

15  48.77 

1  5.82 

9  15  22.28 

11 

9  24  22.81 

9.455 

15  14  23.6 

44.56 

5    3.15 

0.400 

15  48.94 

1  5.74 

9  19  18.84 

12 

9  28    9.45 

9.432 

14  56  26.9 

45.16 

4  53.25 

0.424 

15  49.11 

1  5.66 

9  23  15.40 

13 

9  31  55.53 

9.409 

14  38  15.9 

45.75 

4  42.80 

0.447 

15  49.28 

1  5.58 

9  27  11.95 

14 

9  35  41.06 

9.386 

14  19  50.8 

46.33 

4  31.80 

0.469 

15  49.45 

1  5.50 

9  31     8.50 

15 

9  39  26.05 

9.364 

+14    1  12.1 

-40.89 

+4  20.27 

-0.491 

15  49.62 

1  5.42 

9  35    5.06 

16 

9  43  10.52 

9.342 

+13  42  20.0 

-47.45 

+4    8.22 

-0.512 

15  49.80 

1  5.34 

9  39     1.62 

Note.— For mo&ii  thno  interval  of  soinidiameter  passing  meridian,  subtract  0*.18  from  the  sidereal  intervaL 
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FOR  WASHINGTON  APPARENT  NOON. 

Sidereal 

Time  of 

Mean  Noon. 

Date. 

Apparent 

Ri2it 
Aaoenaksa, 

Var. 
Blour. 

Apparent 
Deounation. 

Var. 

Eqnation 

ofTime. 

HMD— Appi 

Var. 
rirar. 

Semi- 
diameter. 

S.  T.  of 

!)«m.Pa8s. 

Mwid. 

h   m      8 

s 

o        /           // 

// 

m      8 

8 

/      tf 

m     8 

h    m     8 

Ug.      16 

9  43  10.52 

0.342 

+13  42  20.0 

-47.45 

+  4   8.22 

-0.613 

15  49.80 

1  5.34 

9  39    1.62 

17 

9  46  54.48 

9.321 

13  23  14.6 

47.99 

3  55.67 

0.533 

15  49.98 

1  5.27 

9  42  58.17 

18 

9  50  37.95 

9.301 

13   3  56.4 

48.53 

3  42.63 

0.553 

15  50.16 

1  5.20 

9  46  54.72 

19 

9  54  20.95 

9.282 

12  44  25.6 

49.04 

3  29.10 

0.573 

15  60.34 

1  6.13 

9  50  51.28 

20 

9  58    3.48 

9.262 

12  24  42.7 

49.54 

3  15.11 

0.693 

15  60.53 

1  5.06 

9  54  47.83 

21 

10    145.54 

9.243 

+12    4  47.8 

-60.03 

+  3   0.66 

-0.611 

15  50.72 

1  4.99 

9  58  44.39 

22 

10    5  27.16 

9.225 

11  44  41.3 

50.51 

2  45.76 

0.630 

15  50.91 

1  4,92 

10    2  40.94 

23 

10    9    8.34 

9.207 

11  24  23.6 

60.97 

2  30.43 

0.647 

15  51.11 

1  4.86 

10   6  37.50 

24 

10  12  49.10 

9.190 

11    3  55.0 

51.42 

2  14.69 

0.664 

15  51.31 

1  4.79 

10  10  34.05 

25 

10  16  29.46 

9.173 

10  43  15.7 

61.85 

158.54 

0.681 

15  51.51 

1  4.73 

10  14  30.61 

26 

10  20    9.42 

9.157 

+10  22  26.2 

-62.27 

+  1 41.98 

-0.698 

15  51.72 

1  4.67 

10  18  27.16 

27 

10  23  48.99 

9.141 

10    126.8 

62.  CJ 

125.04 

0.714 

15  51.94 

1  4.61 

10  22  23.72 

28 

10  27  28.19 

9.126 

9  40  17.7 

53.07 

1    7.73 

0.729 

15  52.16 

1  4.56 

10  26  20.27 

29 

10  31    7.03 

9.111 

9  18  59.4 

53.45 

0  50.07 

0.743 

15  52.38 

1  4.50 

10  30  16.82 

30 

10  34  45.52 

9.097 

8  57  32.3 

63.81 

0  32.06 

0.757 

15  52.60 

1  4.45 

10  34  13.38 

31 

10  38  23.67 

9.083 

+  8  35  56.7 

-54.10 

+  0  13.71 

-0.771 

15  52.83 

1  4.40 

10  38    9.93 

gpt.      1 

10  42    1.51 

9.070 

8  14  12.8 

54.49 

-  0   4.96 

0.784 

15  53.06 

1  4.36 

10  42    6.49 

2 

10  45  39.03 

9.057 

7  52  21.2 

54.81 

0  23.93 

0.797 

15  53.29 

1  4.32 

10  46    3.04 

3 

10  49  16.26 

9.045 

7  30  22.0 

65.12 

0  43.20 

0.809 

15  53.53 

1  4.28 

10  49  59.59 

4 

10  52  53.22 

9.034 

7    815.6 

65.41 

1    2.75 

0.820 

15  53.77 

1  4.24 

10  53  56.15 

5 

10  56  29.92 

9.024 

+  6  46    2.3 

-55.69 

-  122.56 

-0.830 

15  54.02 

1  4.21 

10  57  52.70 

6 

11    0    6.36 

9.014 

6  23  42.5 

65.95 

142.61 

0.840 

15  54.27 

1  4.18 

11    149.26 

7 

11    3  42.58 

9.005 

6    116.6 

66.20 

2    2.89 

0.849 

15  54.52 

1  4.15 

11    5  45.81 

8 

11    7  18.60 

8.997 

5  38  44.8 

66.44 

2  23.37 

0.857 

15  54.77 

1  4.12 

11    9  42.36 

9 

11 10  54.44 

8.990 

516    7.4 

66.67 

2  44.03 

0.864 

15  55.02 

I  4.10 

11 13  38.92 

10 

11 14  30.11 

8.983 

+  4  53  24.6 

-^.89 

-  3   4.85 

-0.870 

15  55.27 

1  4.08 

11 17  35.47 

11 

1118    5.65 

8.978 

4  30  36.9 

67.09 

3  25.81 

0.876 

15  55.52 

1  4.06 

11  21  32.02 

12 

112141.08 

8.974 

4    7  44.5 

67.28 

3  46.88 

0.880 

15  55.78 

1  4.04 

11  25  28.58 

13 

11  25  16.42 

8.971 

3  44  47.6 

67.46 

4   8.04 

o.Bat 

15  56.03 

1  4.03 

11  29  25.13 

14 

11  28  51.69 

8.969 

3  21  46.6 

67.63 

4  29.26 

0.885 

15  56.29 

1  4.02 

11  33  21.68 

15 

11  32  26.92 

8.967 

+  2  58  41.9 

-57.77 

1 

-  4  60.53 

-0.887 

15  56.54 

1  4.02 

11  37  18.24 

16 

1136    2.12 

8.966 

2  35  33.7 

67.91 

5  11.82 

0.887 

15  56.80 

1  4.01 

11  41 14.79 

17 

11  39  37.32 

8.967 

2  12  22.3 

58.04 

5  33.11 

0.886 

15  57.05 

1  4.01 

11  45  11.34 

18 

11  43  12.55 

8.969 

149    8.0 

58.15 

5  54.37 

0.885 

15  57.31 

1  4.01 

1149    7.90 

19 

11  46  47.83 

8.971 

1  25  51.2 

58.25 

615.60 

0.883 

15  57.57 

1  4.02 

1153    4.45 

20 

11  50  23.16 

8.974 

+  12  32.3 

-^8.33 

-  6  36.76 

-0.880 

15  57.83 

1  4.03 

1157    1.00 

21 

11  53  58.57 

8.978 

0  39  11.6 

58.40 

6  57.84 

0.876 

15  58.10 

1  4.04 

12   0  57.56 

22 

11  57  34.09 

8.982 

+  0  15  49.4 

58.45 

7  18.81 

0.871 

15  58.36 

1  4.05 

12    4  54.11 

23 

12    1    9.73 

8.9S8 

-  0    7  33.9 

58.49 

7  39.66 

0.866 

15  58.63 

1  4.07 

12    8  50.66 

24 

12    4  45.51 

8.994 

0  30  57.9 

68.51 

8   0.38 

0.860 

15  58.90 

1  4.09 

12  12  47.21 

25 

12    8  21.45 

9.001 

-  0  54  22.3 

-58.52 

-  8  20.95 

-0.853 

15  59.17 

1  4.11 

12  16  43.77 

26 

12  11  57.56 

0.008 

1 17  46.7 

58.51 

8  41.34 

0.845 

15  59.44 

1  4.14 

12  20  40.32 

27 

12  15  33.86 

9.017 

1  41 10.7 

58.49 

9    1.53 

0.837 

15  59.71 

1  4.17 

12  24  36.87 

28 

12  19  10.37 

9.026 

2    4  34.0 

58.45 

9  21.51 

0.828 

15  59.98 

1  4.20 

12  28  33.43 

29 

12  22  47.11 

9.036 

2  27  56.2 

58.40 

9  41.26 

0.818 

16    0.26 

1  4.24 

12  32  29.98 

30 

12  26  24.10 

9.016 

-  2  51 17.0 

-58.33 

-10    0.77 

-0.808 

16    0.54 

1  4.28 

12  36  26.53 

ct.        1 

12  30    1.35    9.058  |-  3  14  35.9 

-58.24 

-10  20.03 

-0.797 

16    0.82 

1  4.32 

12  40  23.09 

Note.— For  maan  time  interval  of  seniiiiameter  passing  meridian,  8abtractQ*.\&ltw(x>^^tiA«it^eficNa)NMr«^. 
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SUN,  1916. 


FOR  WARHINGTON 

APPARENT  NOON. 

QI^AVAal 

Date. 

Apparent 
Aswaiiiion. 

Var. 
I&ar. 

Apparent 
Declination. 

Var. 
uSor. 

Equation 

ofTime. 

Mean— App. 

Var. 

Semi- 
diameter. 

8.  T.  of 

Sem.Pass. 

Merid. 

oiaereai 

Time  of 

Mean  Noon. 

h    m      s 

8 

•     /       // 

// 

m     s 

8 

/ 

II 

in     s 

h    m      8 

Oct.        1 

12  30    1.35 

9.058 

-  3  14  35.9 

-68.24 

-10  20.03 

-0.797 

16 

0.82 

1  4.32 

12  40  23.09 

2 

12  33  38.88 

9.070 

3  37  52.5 

58.14 

10  39.01 

0.785 

16 

1.10 

1  4.36 

12  44  19.64 

3 

12  37  16.70 

9.082 

4    1    6.5 

58.03 

10  57.69 

0.772 

16 

1.38 

1  4.41 

12  48  16.19 

4 

12  40  54.83 

9.096 

4  24  17.6 

57.90 

11 16.06 

0.759 

16 

1.66 

1  4.46 

12  62  12.75 

5 

12  44  33.30 

9.110 

4  47  26.5 

57.75 

11  34.10 

0.744 

16 

1.95 

1  4.51 

12  56    9.30 

6 

12  48  12.13 

9.125 

-  5  10  29.7 

-57.59 

-11  61.78 

-0.729 

16 

2.24 

1  4.57 

13    0    5.85 

7 

12  51  51.33 

0.141 

6  33  29.9 

57.42 

12    9.08 

0.713 

16 

2.52 

1  4.63 

13    4    2.41 

8 

12  55  30.93 

9.159 

5  66  26.7 

57.23 

12  26.99 

0.696 

16 

2.80 

1  4.69 

13    7  58.96 

9 

12  59  10.95 

9.177 

6  19  16.8 

57.03 

12  42.48 

0.678 

16 

3.08 

1  4.76 

13  11  55.51 

10 

13    2  51.41 

9.195 

6  42   2.9 

56.81 

12  58.53 

0.650 

16 

3.36 

1  4.83 

13  15  52.07 

11 

13    6  32.34 

9.215 

-  7    4  43.7 

-56.58 

-13  14.11 

-0.639 

16 

3.64 

1  4.90 

13  19  48.62 

12 

13  10  13.76 

9.236 

7  27  18.8 

66.34 

13  29.20 

0.618 

16 

3.92 

1  4.98 

13  23  45.18 

13 

13  13  55.70 

9.258 

7  49  47.8 

56.08 

13  43.77 

0.596 

16 

4.19 

1  5.06 

13  27  41.73 

14 

13  17  38.17 

9.281 

8  12  10.4 

55.80 

13  57.82 

0.574 

16 

4.46 

1  5.14 

13  31  38.28 

15 

13  21  21.20 

9.305 

8  34  26.3 

65.51 

14  11.31 

0.650 

16 

4.73 

1  5.?2 

13  35  3t.84 

16 

13  25    4.81 

9.329 

-  8  56  35.0 

->65.21 

-14  24.22 

-0.526 

16 

6.00 

1  5.30 

13  39  31.39 

17 

13  28  49.01 

9.354 

9  18  36.2 

54.89 

14  36.53 

0.5CO 

16 

6.27 

1  5.38 

13  43  27.94 

18 

13  32  33.83 

9.380 

9  40  29.4 

54.55 

14  48.23 

0.474 

16 

5.54 

1  5.47 

13  47  24.50 

19 

13  36  19.28 

9.407 

10    214.3 

54.19 

14  59.30 

0.448 

16 

5.80 

1  5.56 

13  51  21.05 

20 

13  40    5.37 

0.434 

10  23  50.5 

53.82 

15    9.73 

0.421 

16 

6.07 

1  5.65 

13  55  17.61 

21 

13  43  52.13 

9.462 

-10  45  17.6 

-53.43 

-16  19.50 

-0.393 

16 

6.33 

1  5.74 

13  59  14.16 

22 

13  47  39.67 

9.491 

11    6  36.1 

53.02 

16  28.59 

0.364 

16 

6.60 

1  5.84 

14    310.71 

23 

13  51  27.71 

9.520 

11  27  42.7 

52.60 

15  36.99 

0.335 

16 

6.86 

1  5.94 

14    7    7.27 

24 

13  55  16.55 

9.550 

11  48  40.0 

52.17 

15  44.69 

0.306 

16 

7.13 

1  6.04 

1411    3.82 

25 

13  59   6.11 

9.580 

12    9  26.6 

51.71 

15  51.66 

0.276 

16 

7.39 

1  6.14 

1415   0.38 

26 

14    2  56.40 

0.611 

-12  30    1.8 

-51.23 

-15  57.91 

-0.245 

16 

7.65 

1  6.24 

1418  56.93 

27 

14    6  47.42 

9.641 

12  50  25.5 

50.74 

16    3.43 

0.214 

16 

7.91 

1  6.35 

1122  53.49 

28 

14  10  39.19 

9.673 

13  10  37.2 

50.23 

16    8.20 

0.183 

16 

8.17 

1  6.46 

14  26  50.04 

29 

14  14  31.71 

9.704 

13  30  36.4 

49.70 

16  12.22 

0.152 

16 

8.43 

1  6.57 

14  30  46.60 

30 

14  18*25.00 

9.736 

13  60  22.7 

49.15 

16  16.48 

0.120 

16 

8.68 

1  6.68 

14  34  43.15 

31 

14  22  19.05 

9.768 

-14    9  66.7 

-48.59 

-16  17.97 

-0.088 

16 

8.94 

1  6.79 

14  38  39.71 

Nov.       1 

14  26  13.88 

9.801 

14  29  16.1 

48.02 

16  19.68 

0.055 

16 

9.19 

1  6.91 

14  42  36.26 

2 

14  30    9.50 

9.834 

14  48  20.4 

47.42 

16  20.63 

-0.023 

16 

9.45 

1  7.03 

14  46  32.82 

3 

14  34    5.90 

9.867 

16    7  11.1 

46.80 

16  20.79 

+0.010 

16 

9.70 

1  7.16 

14  50  29.37 

4 

14  38    3.10 

9.900 

16  25  46.9 

46.17 

16  20.15 

0.044 

16 

9.95 

1  7.27 

14  54  25.93 

5 

14  42    1.10 

9.934 

-15  44    7.3 

-45.53 

-16  18.70 

+0.077 

16  10.20 

1  7.39 

14  68  22.48 

6 

14  45  59.92 

9.968 

16    2  12.1 

44.87 

16  16.44 

0.111 

16  10.45 

1  7.51 

15    219.04 

7 

14  49  59.57 

10.003 

16  20    0.8 

44.19 

16  13.36 

0.146 

16  10.69 

1  7.63 

15    615.60 

8 

14  54    0.05 

10.0.38 

16  37  33.1 

43.50 

16    9.44 

0.181 

16  10.92 

1  7.74 

16  10  12.15 

9 

14  58    1.37 

10.073 

16  54  48.G 

42.79 

16    4.69 

0.216 

16  11.15 

1  7.86 

1514    8.71 

10 

15    2    3.54 

10.108 

-17  11  46.9 

-42.06 

-15  59.10 

+0.251 

16  11.38 

1  7.98 

1518   5.26 

11 

15    6    6.56 

10.144 

17  28  27.5 

41.32 

15  52.66 

0.286 

16  11.61 

1  8.10 

15  22    1.82 

12 

15  10  10.44 

IU.180 

17  44  50.1 

40.56 

15  45.36 

0.322 

16  11.83 

1  8.22 

16  25  58.38 

13 

15  14  15.18 

10.215 

18    0  54.3 

39.79 

15  37.19 

0.358 

16  12.04 

1  8.34 

16  29  64.93 

14 

15  18  20.78 

10.251 

18  16  39.8 

39.00 

15  28.17 

0.394 

16  12.25 

1  8.46 

15  33  51.49 

15 

15  22  27.25 

10.287 

-18  32    6.1 

-38.19 

-15  18.29 

+0.430 

16  12.46 

1  8.58 

16  37  48.05 

16 

15  26  34.58 

10.323 

-18  47  12.7 

-37.36 

-15    7.54 

+0.466 

16  12.66 

1  8.70 

16  41  44.60 

Note.— For  mean  time  intervoX  ot  semidiameter  passing  meridian,  subtract  0*.18  from  the  sidereal  interval. 
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Date. 


Nov. 


Dec. 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 
Asoenaioo. 


Var. 
Hour. 


h  m  8 
15  26  34.58 
15  30  42.77 
15  34  51.81 
15  39  1.70 
15  43  12.44 

15  47  24.00 
15  51  36.38 

15  55  49.57 

16  0  3.55 
16  4  18.31 

16  8  33.81 
16  12  50.04 
16  17  6.99 
16  21  24.62 
16  25  42.91 

16  30  1.85 
16  34  21.41 
16  38  41.56 
16  43  2.29 
16  47  23.57 

16  51  45.39 

16  56  7.72 

17  0  30.54 
17  4  53.82 
17  917.54 

17  13  41.67 
17  18  6.19 
17  22  31.06 
17  26  56.25 
17  31  21.75 

17  35  47.53 
17  40  13.54 
17  44  39.75 
17  49  6.13 
17  53  32.64 

17  57  59.25 

18  2  25.93 
18  6  52.63 
18  11  19.32 
18  15  45.94 

18  20  12.46 
18  24  38.85 
18  29  5.07 
18  33  31.09 
18  37  56.86 

18  42  22.34 
18  46  47.50 


8 

0.323 
0.359 
0.394 
0.430 
0.465 

0.499 
0.533 
0.5GC 
0.599 
0.631 

0.661 
0.691 
0.721 
0.740 
0.776 

0.802 
0.827 
0.852 
0.875 
0.898 

0.920 
0.941 
0.961 
0.979 
0.997 

1.014 
1.029 
1.013 
1.056 
1.009 

1.079 
1.088 
1.006 
1.102 
1.107 

1.110 
1.112 
1.113 
1.111 
1.107 

1.102 
1.096 
1.089 
1.079 
1.068 

1.055 
1.041 


Apparent 
'Ination. 


Dec! 


V'ar. 

oer 

Iiour. 


-18  47  12.7 
19  159.4 
1916  25.8 
19  30  31.4 

19  44  15.9 

-19  57  38.9 

20  10  40.0 
20  23  18.8 
20  35  34.9 

20  47  28.1 

-20  58  58.1 

21  10  4.4 
21  20  46.6 
2131  4.5 
21  40  57.8 

-21  50  26.2 

21  59  29.6 

22  8  7.4 
22  16  19.5 
22  24  5.8 

-22  31  25.9 
22  38  19.6 
22  44  46.7 
22  50  47.0 

22  56  20.3 

-23  126.4 

23  6  5.1 
23  10  16.3 
23  13  59.9 
23  17  15.7 

-23  20  3.6 
23  22  23.4 
23  24  15.1 
23  25  38.6 
23  26  33.9 

-23  27  0.8 
23  26  59.3 
23  26  29.5 
23  25  31.4 
23  24  5.0 

-23  22  10.3 
23  19  47.4 
23  16  56.3 
23  13  37.2 
23    9  50.3 

-23    5  35.6 
-23    0  53.3 


It 
-37.30 
36.53 
35.67 
34.80 
33.91 

-33.00 
33.08 
31.15 
30.20 
29.24 

-28.26 
27.26 
26.25 
r>.24 
24.20 

-23.16 
22.11 
21.04 
19.97 
18.80 

-17.79 
16.60 
16.57 
14.45 
13.32 

-12. 19 

11.04 

9.89 

8.74 

7.58 

-  6.41 
5.24 
4.07 
2.89 
1.71 

-  0.&3 
+  0.65 

1.83 
3.01 
4.19 

+  5.37 

6.54 

7.71 

8.88 

10.03 

•fll.19 
+12.34 


i 

RquaUoQ 

ofTime. 

Mean~App.' 

Var. 
Hour. 

ma           a      1 

-16    7.54 

+0.466 

14  55.93 

0.501 

14  43.48 

0.536 

14  30.18 

0.572 

14  16.04 

0.607 

-14    1.08 

+0.641 

13  45.30 

0.675 

13  28.71 

0.708 

13  11.33 

0.740 

12  53.19 

0.771 

-12  34.30 

+0.802 

12  14.67 

0.832 

1154.34 

0.861 

11  33.32 

0.890 

11 11.64 

0.917 

-10  49.33 

+0.943 

10  26.40 

0.968 

10   2.87 

0.992 

9  38.76 

1.016 

9  14.10 

1.039 

-  8  48.90 

+1.061 

8  23.20 

1.081 

7  57.02 

1.101 

7  30.37 

1.119 

7    3.29 

1.137 

-  6  35.79 

+1.154 

6    7.90 

1.109 

5  39.66 

1.183 

5  11.11 

1.196 

4  42.25 

1.208 

-  4  13.12 

+1.219 

3  43.76 

1.288 

3  14.18 

1.236 

2  44.44 

1.242 

214.56 

1.247 

-  144.59 

+1.250 

114.56 

1.252 

0  44.50 

1.252 

-  0  14.45 

1J61 

+  0  15.53 

1.248 

+  0  45.42 

41.243 

1 15.18 

1.236 

144.76 

1.228 

2  14.13 

1.219 

2  43.25 

1.207 

+  3  12.08 

+1.196 

+  3  40.61 

+1.182 

IN. 

diamettt*. 

8.  T.  of 

Rem.Paas. 

Mwid. 

/ 

II 

m      8 

16  1 

12.66 

1    8.70 

16] 

12.86 

1    8.81 

16  1 

L3.06 

1    8.92 

16] 

13.26 

1    9.03 

16  1 

L3.45 

1    9.14 

161 

L3.64 

1    9.25 

16] 

13.83 

1    9.36 

16] 

14.02 

1    9.47 

16] 

L4.20 

1    9.58 

16] 

L4.38 

1    9.69 

16] 

14.55 

1    9.79 

16] 

L4.72 

1    9.89 

16] 

L4.89 

1    9.99 

16] 

15.05 

1 10.08 

16] 

L5.21 

1  10.17 

16] 

L5.37 

1  10.26 

16] 

L5.53 

110.35 

16] 

L5.69 

1  10.43 

16] 

L5.84 

1  10.51 

16] 

15.98 

1  10.58 

16] 

L6.12 

1 10.65 

16] 

L6.25 

1 10.72 

16] 

L6.38 

1  10.79 

16] 

L6.50 

110.86 

16] 

L6.61 

1  10.92 

16] 

L6.72 

1  10.97 

16] 

L6.82 

111.02 

16] 

L6.92 

1  11.06 

16  1 

17.01 

111.10 

16] 

L7.09 

1  11.14 

16] 

L7.17 

1  11.17 

16] 

L7.24 

1  11.19 

16] 

L7.31 

1  11.21 

16] 

L7.37 

1  11.23 

16] 

L7.43 

111.24 

16] 

L7.49 

111.25 

16] 

L7.55 

111.25 

16] 

L7.60 

111.25 

16] 

L7.65 

1  11.25 

16] 

L7.69 

111.24 

16] 

L7.73 

1  11.23 

16] 

L7.76 

1 11.21 

16] 

L7.79 

1  11.18 

16] 

L7.81 

1  11.15 

16] 

L7.83 

1  11.12 

16] 

L7.85 

111.09 

16] 

17.87 

111.05 

Sidereal 

Time  of 

Mean  Noon. 


h    m 
15  41 

15  45 

15  49 

15  53 

15  57 

16  1 
16  5 
16  9 
16  13 
16  17 

16  21 
16  25 
16  29 
16  32 
16  36 

16  40 
16  44 
16  48 
16  52 

16  66 

17  0 
17  4 
17  8 
17  12 
17  16 

17  20 
17  24 
17  28 
17  32 
17  36 

17  40 
17  43 
17  47 
17  51 
17  55 

17  59 

18  3 
18  7 
18  11 
18  15 

1819 
18  23 
18  27 
18  31 
18  35 

18  39 
18  43 


8 

44.60 
41.16 
37.72 
34.27 
30.83 

27.39 
23.94 
20.50 
17.06 
13.61 

10.17 

6.73 

3.29 

59.84 

56.40 

52.96 
49.52 
46.08 
42.64 
39.19 

35.75 
32.31 
28.87 
26.43 
21.99 

18.54 

15.10 

11.66 

8.22 

4.78 

1.34 
57.90 
54.45 
51.01 
47.57 

44.13 
40.69 
37.26 
33.81 
30.36 

26.92 
23.48 
20.04 
16.60 
13.16 

9.71 
6.27 


Note  —For  mean  time  interval  of  semidlameter  passing  meridian,  mibtt«clQp.\^lTom\:Ki<^%V\<«sc«^\sk\j«s^. 


522  MOON-CULMINATIONS,  1916. 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Jw,  l»,  U  Defective  Ulumlnitloa  of  S.  CT'.o;. 


MOON-CULMINATIONS,  1916.  523 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Fab.  18,  U  Dabctive  lUuml 


524  MOON-CULMINATIONS,  1916. 

FOR  TRANSIT  OF  MOON'S  TENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Feb.  18,  U  Dehcll™  nium&uitlon  of  K.  ff'M. 


M00?^-OULMINATIONS,  1916.  525 

FOR  TEAN8IT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Uai.K.V  DofectlTaniumlutlooolJV'.D-M;.  Uv.  3S.I.'  I>sIiicl.li«mM'm^aM.<*)tL>A%.t]- :0k. 


526  MOON-OULMINATIONS,  1916. 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WA8HINGT0K. 


Apr.  U,  U  £taltet/r«  lUumbuti}:!  ol  8. 0".Ol.  Xpt.  11, «  DttMWj  Illjinlnitlan  of  //.  »M. 


MOON-CULMINATIONS,  1916.  527 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


528  MOON-CULMINATIONS,  1916. 

FOR  TRANSIT  OF  MOON'S  CENTER. OVER  THE  MERIDIAN  OF  WASHINGTON. 


Kit  IB,  V  Delwtiv*  U 


MOON-CULMINATIONS,  1916,  529 

FOB  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


530  MOON-CULMINATIONS,  1916. 

FOR  TKAN8IT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


July  11,  V  DvIKtiTO  Olumliutlaa  of  N.  V'M. 


MOON-CULMINATIONS,  1916. 


531 


FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

a 

1 
a 

Wash. 
Mean 
Time. 

Var. 

Hott 

of 
Long. 

Right 

Ascension 

of 

Center. 

Var. 

Hour 

of 
I/ong. 

Oeooentric 

Declination 

of 

Center. 

Var. 

Hour 

of 
Long. 

8.  T. 

of 
Semid. 

PasB- 
ingMe- 
rialan. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h  m     8 

8 

•    »     It 

f/ 

8 

»      II 

1      II 

ruly23 

U 

1942.10 

3.095 

34944.76 

135.92 

+244210.6 

+314.4 

68.32 

1457.1 

5446.7 

II.  N. 

24 

I. 

8  7.36 

2.113 

417   2.61 

136.98 

253531.2 

218.7 

68.56 

1453.5 

5433.5 

24 

u 

2032.78 

3.132 

444  30.21 

137.63 

26   928.9 

120.7 

68.67 

1450.5 

5422.5 

11.  N. 

25 

Ti 

858.25 

3.121 

512  0.99 

137.49 

262345.6 

+  22.0 

68.62 

1448.1 

5413.7 

25 

U 

21 23.65 

3.110 

5  39  27.53 

136.83 

+261820.4 

-  76.0 

68.42 

1446.3 

54  6.9 

II.     S. 

2G 

L 

948.86 

2.089 

6   642.34 

135.55 

255331.4 

171.7 

68.05 

1445.0 

54  2.1 

26 

U 

22 13.76 

2.059 

6  33  38.43 

133.72 

25  954.1 

263.8 

67.54 

1444.1 

5359.0 

II.     S. 

27 

Ti 

10  38.24 

2.021 

7  0   9.86 

131 .45 

24   820.4 

350.9 

66.92 

1443.8 

5357.7 

1 

27 

U 

23  2.24 

1.979 

7  26 12.23 

128.90 

+224956.1 

-432.1 

66.22 

1443.9 

5358.1 

II.     s. 

28 

L 

1125.72 

1.933 

7  5142.77 

126.18 

211556.8 

506.7 

65.48 

1444.4 

5359.9 

28 

U 

2348.65 

1.888 

8 16  40.57 

123.47 

192745.6 

674.0 

64.74 

1445.3 

54   3.1 

29 

L 

1211.04 

1.845 

841   6.31 

120.86 

17  2649.8 

634.0 

64.03 

1446.5 

54  7.8 

30 

U 

0  32.94 

1.806 

9  5  2.26 

118.51 

+151438.8 

-686.5 

63.39 

1448.2 

5413.8 

30 

L 

1254.41 

1.773 

92831.93 

116.50 

125242.3 

731.6 

62.84 

1450.1 

5421.0 

31 

U 

1 15.51 

1.746 

95139.97 

114.92 

102228.4 

760.4 

62.42 

1452.5 

5429.6 

I.      N. 

31 

L 

1336.35 

1.728 

101431.89 

113.83 

74524.8 

799.9 

62.14 

1455.2 

54  39.5 

^ug.  1 

U 

157.02 

1.719 

10  37 13.98 

113.28 

+  5  257.4 

-823.3 

62.01 

1458.2 

5450.7 

I.      N. 

1 

L 

1417.65 

1.720 

1059  53.12 

113.34 

+  21632.0 

839.6 

62.05 

15   1.7 

55  3.3 

2 

U 

238.35 

1.732 

1122  36.75 

114.04 

-  03224.5 

848.6 

62.28 

15   5.4 

5517.2 

I.      N. 

2 

L 

1459.25 

1.755 

114532.82 

115.42 

3  22  23.5 

850.0 

62.69 

15   9.0 

5532.6 

3 

U 

320.50 

1.789 

12   849.62 

117.50 

-  61151.4 

-843.3 

63.31 

15 14.2 

5549.4 

I.      N. 

3 

L 

1542.24 

1.836 

12  3235.84 

120.33 

859   8.2 

827.0 

64.11 

15 19.2 

56  7.7 

4 

U 

4  4.62 

1.895 

1257  0.37 

123.90 

114225.1 

803.1 

65.11 

1524.6 

5627.4 

I.      N. 

4 

I. 

1627.78 

1.967 

132212.09 

128.18 

141940.8 

767.6 

66.29 

1530.3 

5648.5 

5 

U 

451.87 

2.050 

13  48 19.51 

133.16 

-164839.8 

-720.1 

67.62 

1536.4 

57 10.9 

I.      N. 

5 

I, 

1717.01 

2.142 

14 15  30.28 

138.72 

19  650.6 

059.4 

69.08 

1542.8 

5734.3 

6 

U 

543.30 

2.241 

14  43  50.46 

144.69 

211125.5 

583.0 

70.61 

1549.4 

57  58.7 

I.      N. 

6 

L 

1810.80 

2.343 

151323.60 

150.83 

225922.2 

492.8 

72.15 

1556.2 

5823.6 

7 

U 

6  39.52 

2.442 

1544  9.60 

156.78 

-24  27  29.8 

-385.8 

73.61 

16   3.1 

5848.6 

I.      N. 

7 

L 

19   9.37 

2.531 

1616   3.82 

162.12 

25  32  38.5 

263.2 

74.88 

16  9.8 

59 13.3 

"            \ 

8 

U 

7  40.19 

2.602 

16  48  56.36 

166.42 

261153.2 

-127.3 

75.89 

1616.3 

5937.0 

I.      N. 

8 

h 

20 11.73 

2.650 

17  2232.24 

169.^9 

262251.4 

+  18.9 

76.53 

1622.3 

5959.1 

9 

U 

843.68 

2.069 

17  56  32.32 

170.44 

-26   4   1.2 

+170.0 

76.77 

1627.7 

60 19.0 

I.      ^.S. 

9 

L 

21 15.67 

2.669 

183035.46 

169.80 

251454.3 

320.6 

76.59 

16  32.3 

6335.8 

10 

U 

947.37 

2.021 

19  420.98 

167.53 

235613.0 

464.7 

76.02 

1635.9 

63  49.1 

I.          S. 

10 

Ti 

22 18.48 

2.561 

1937  31.08 

163.96 

22  948.4 

697.0 

75.14 

1638.4 

6058.3 

11 

U 

10  48.79 

2.487 

20   952.55 

159.51 

-195829.2 

+713.2 

74.04 

1639.6 

61   2.8 

I.          S. 

11 

Ti 

2318.15 

2.406 

204117.51 

154.62 

17  2547.2 

810.4 

72.84 

1639.5 

61   2.4 

12 

U 

1146.53 

2.324 

211143.16 

149.69 

14  3539.2 

887.4 

71.62 

1638.1 

6057.1 

I.      N.  S. 

13 

L 

0 13.95 

2.247 

214111.08 

145.04 

113211.8 

943.7 

70.45 

1635.3 

6046.9 

13 

U 

12  40.49 

2.178 

22   946.06 

140.89 

-  81929.6 

+980.0 

69.40 

1631.3 

6032.2 

II.  N. 

14 

L 

1  6.26 

2.120 

22  37  35.06 

137.40 

5   125.6 

997.6 

68.52 

1626.2 

6013.4 

14 

U 

1331.41 

2.073 

23  446.27 

134.61 

-  14135.3 

998.0 

67.81 

1620.1 

5951.1 

II.  N. 

15 

L 

156.07 

2.039 

23  31 28.45 

132.55 

+   13645.0      982.9 

67.30 

16 13.3 

5926.0 

15 

U 

1420.40 

2.017 

2357  50.42 

131.22 

+  4  5039.81+954.1 

66.98 

16   5.9 

5858.9 

II.  N. 

Aug 

^  0,  U  Dofe( 

BtiveD 

luminatlon  of 

JV.0".5< 

L              Aug. 

12,UD 

elective 

niuminaH 

.ioia^m. 

SS'  SJkV. 

532  MOON-CULMIKATIONS,  1916. 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WA8HINGT0K. 


8«pt.  fi,  O  Delactlve  lUumluktloii  of  9. 


MOON-CULMINATIONS,  1916.  53S 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAM  OF  WASHraOTON. 


S«|>t.  Li,  U  D«lwUi« 


534  MOON-CULMI^^\TIONa,  1916. 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


1 

WASHINGTON.  1 

as 

67  66.3 
58  9.3 

6821.6 
6633.0 

I,      N 

I.      S. 

5843.6 
6853.6 
59  2.4 
5910.3 

I.      N. 
I.          S. 

5917.1 
5922.6 
5926.7 
6929.0 

I.          S. 

I.        s. 

6929.6 
5928.0 
5924.2 
6918.1 

I.        s. 
I.         n 

69  9.5 
6858.6 
6846.4 
5829.9 

I.         s. 

1.       A'S. 

6812.6 
6763.6 
5733.3 
57 12.1 

I.       N 
II.  N. 

5660.6 
6629.0 

66  7.8 
5547.» 

11.  N. 

II.N. 

W28.e 
6511.2 
5455.8 
6442.5 

UN 
UN 

6431.6 
5423.4 
541T.8 
5415.0 

II.  JV.S. 
II.     s. 

5415.1 
5417.9 
5423.5 
6431.6 

II     s. 
II.     s. 

5442.3 
5455.3 
5510.3 
5527.1 

II.     .s. 
II.    a 

6545.5 

II.     s. 

oet.e,V  iMtecttn  lU 


S,  U  DelMtive  mamlmtka  at  jr.  V'.sa. 


MOON-CULMINATIONS,  1916.  535 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Nov.  8,0  DtfDOtlve  UliunluUIOD  of  S.  0".3I.  tl«v.  U,U  lMkit<t.Vi«^&Diite^i.Vn<A%.<l 


536  MOON-OULMINATIONS,  1916. 

FOE  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OP  WASHINGTON. 


De«.S,U  DakoUre 


MOON-CULMINATIONS,  1916. 


537 


FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

1 

c 
1 

6 

Waah. 
Mean 
Time. 

Var. 

Hour 

of 
Long. 

Hlgbt 

Aaoension 

of 

Center. 

Var. 

Hour 

of 
Long. 

Geocentric 

Dedination 

of 

Center. 

Var.      SJ- 
^^^^^'    ridlan. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
Eontal 
Parallax. 

Bri^t 
l^imba. 

h    m 

m 

h   m     s 

8 

•      t       n 

// 

8 

/     It 

/     // 

•ec.  9 

L 

0   0.53 

2.187 

512  57.63 

141.44 

+254046.5 

+    6.1 

69.23 

15   0.5 

54  59.0 

9 

U 

1226.65 

2.164 

5  41    7.32 

140.04 

253149.8 

-  95.0 

68.88 

1457.4 

5447.7 

11.  N.iS, 

10 

L 

052.42 

2.129 

6   855.74 

137.93 

25   3   3.0 

191.9 

68.35 

14  54.5 

5437.2 

10 

U 

1317.70 

2.084 

6  3615.11 

135. 'z3 

241525.6 

288.2 

67.67 

14  52.0 

5427.9 

ILiV.S. 

11 

L 

1 42.40 

2.032 

7    2  59.47 

132.12 

+231014.3 

-367.5 

66.89 

1449.8 

5419.9 

11 

U 

14   6.46 

1.977 

7  29   5.08 

128.79 

214857.1 

444.1 

66.05 

1448.0 

54 13.3 

11. 

S, 

12 

L 

2  29.84 

1.921 

7  5430.40 

125.43 

2013   8.1 

512.8 

65.19 

14  46.7 

54   8.3 

12 

U 

14  52.57 

1.867 

81916.00 

122.20 

1824  23.4 

573.4 

64.35 

14  45.8 

54   5.2 

II. 

S. 

13 

L 

3 14.68 

1.818 

8  43  24.25 

119.23 

+  162416.7 

-626.4 

63.58 

14  45.5 

54  4.1 

13 

U 

1536.23 

1.775 

9   6  59.08 

116.64 

141418.0 

672.2 

62.90 

14  45.8 

54   5.1 

II. 

s. 

14 

L 

357.31 

1.740 

9  30   5.59 

114.53 

115551.3 

711.1 

62.34 

14  46.7 

54  8.4 

14 

U 

1618.02 

1.713 

95249.81 

112.94 

93015.7 

743.7 

61.93 

14  48.3 

5414.2 

II. 

s. 

15 

L 

4  38.47 

1.697 

10 15 18.58 

111.95 

+  65845.5 

-770.3 

61.67 

1450.5 

5422.5 

15 

U 

1658.79 

1.691 

1037  39.28 

111.60 

422  31.3 

791.1 

61.59 

1453.5 

5433.4 

11. 

s. 

16 

L 

519.10 

1.697 

105959.82 

111.94 

+  14242.1 

806.1 

61.70 

1457.2 

5447.0 

16 

U 

17  39.55 

1.714 

112228.57 

112.98 

-  05931.8 

815.2 

62.00 

15   1.6 

55   3.2 

II. 

s. 

17 

L 

6   0.29 

1.744 

11  45  14.30 

114.77 

-  34256.7 

-817.8 

62.51 

15   6.8 

55  22.1 

17 

U 

1821.46 

1.786 

12   8  26.14 

117.34 

62612.1 

813.4 

63.22 

1512.6 

5543.3 

II. 

s. 

18 

L 

6  43.21 

1.842 

123213.53 

120.69 

9   747.3 

800.9 

64.13 

1519.0 

56   6.9 

18 

U 

19   5.72 

1.911 

1256  46.04 

124.85 

114557.8 

779.1 

65.24 

1526.0 

56  32.6 

11. 

s. 

19 

L 

7  29.14 

1.993 

13  2213.13 

129.79 

-141841.2 

-746.2 

66.53 

15  33.4 

5659.9 

19 

U 

1953.61 

2.087 

13  4843.72 

135.42 

164335.5 

700.6 

67.98 

1541.2 

57  28.5 

II. 

s. 

20 

L 

8 19.27 

2.190 

14  16  25.53 

141.63 

185756.6 

640.3 

69.54 

15  49.2 

57  57.9 

20 

U 

20  46.20 

2.299 

14  4524.12 

148.18 

205838.1 

563.7 

71.16 

1557.3 

5827.5 

II. 

s. 

21 

L 

914.44 

2.408 

1515  41.81 

154.74 

-224217.1 

-469.8 

72.75 

16   5.2 

5856.5 

21 

U 

21 43.97 

2.511 

15  4716.37 

160.91 

24  521.8 

358.1 

74.21 

16 12.7 

5924.1 

II. 

s. 

22 

L 

1014.64 

2.598 

16  20  0.03 

166.18 

25  426.7 

230.1 

75.44 

16  19.7 

59  49.7 

22 

U 

2246.23 

2.663 

16  53  39.08 

170.06 

253631.8 

-  88.8 

76.33 

1625.9 

6012.4 

II.  N 

• 

23 

L 

11 18.43 

2.698 

17  27  54.34 

172.17 

-253924.2 

+  61.1 

76.80 

1631.1 

6031.5 

23 

U 

2350.85 

2.700 

18   2  23.12 

172.2C 

251157.3 

213.3 

76.82 

16  35.1 

6046.3 

24 

L 

1223.10 

2.670 

183641.80 

170.51 

241422.0 

361.3 

76.41 

16  37.9 

6056.4 

25 

U 

054.82 

2.613 

191028.88 

167.09 

2248  6.9 

499.0 

75.62 

16  39.3 

61   1.5 

25 

T. 

13  25.74 

2.537 

194327.34 

162.50 

-205548.4 

+621.3 

74.55 

16  39.3 

61   1.6 

26 

U 

1 55.67 

2.449 

20 15  26.02 

157.22 

184051.3 

725.0 

73.30 

16  38.0 

6056.7 

s. 

26 

L 

14  24.51 

2.358 

204619.67 

151.73 

16   7   9.6 

808.5 

71.99 

16  35.4 

6047.2 

27 

U 

252.28 

2.270 

2116   8.35 

146.44 

131846.1 

872.0 

70.70 

16  31.7 

6033.7 

s. 

27 

L 

15 19.03 

2.190 

2144  56.14 

141.63 

-101938.3 

+916.1 

69.52 

1627.1 

6016.7 

28 

U 

344.88 

2.121 

22 12  49.97 

137.47 

71328.6 

942.5 

68.49 

1621.7 

5956.9 

s. 

28 

L 

16   9.98 

2.065 

22  3958.51 

134.08 

4   340.0 

953.0 

67.64 

16 15.7 

5934.9 

29 

U 

4  34.49 

2.022 

23   6  31.28 

131.51 

-  05313.9 

949.1 

66.99 

16   9.3 

5911.4 

s. 

29 

L 

16  58.57 

1.093 

233238.12 

129.76 

+  215   8.3 

-1^932.6 

66.54 

16   2.7 

5847.1 

30 

U 

5  22.38 

1.977 

23  58  28.63 

128.79 

519  3.5 

904.8 

66.30 

1556.0 

5822.5 

s. 

30 

T. 

17  46.06 

1.973 

02411.91 

128.55 

8 16  22.6 

866.7 

66.24 

1549.3 

57  58.1 

31 

U 

6   9.76 

1.980 

0  49  56.28 

128.95 

11   5   8.3 

819.3 

66.34 

1542.8 

67  34.3 

s. 

31 

L 

Dec 

1833.61 
.Q.UDefec 

1.996 
rUven 

1 15  49.05 
lumination  of  < 

129.92 
8. 0".51. 

+134331.9 
Dec. 

+763.1 
lO.UD 

66.59 

15  36.5 

67 11.3 

.^^Sl^ 

538  MERCURY,  1916. 

FOR  TRANSIT  AT  WASHINGTON. 


MEKOUKY,  1916. 
FOR  TRANSIT  AT  WASHINGTON. 


Dale. 

H- 

b  m 

Apr.    1 

23  22 

2 

23  26 

3 

2328 

4 

23  31 

6 

23  34 

6 

23  87 

7 

23  40 

8 

2343 

9 

23  46 

10 

23  50 

U 

23  53 

12 

23  57 

14 

0   1 

15 

0   '. 

16 

0  a 

17 

012 

18 

0  16 

19 

020 

20 

0  24 

21 

0  28 

22 

0  32 

23 

036 

24 

040 

25 

044 

26 

0  48 

27 

0  52 

28 

0  5G 

29 

0  59 

30 

I    2 

May    1 

1    G 

2 

1    9 

3 

111 

4 

114 

S 

lie 

e 

118 

7 

120 

8 

122 

9 

123 

10 

124 

11 

125 

12 

125 

13 

126 

14 

125 

15 

125 

16 

124 

17 
18 

123 
121 

540  MERCTJEY,  1916. 

FOR  TRANSIT  AT  WASHINGTON. 


MEKCURY,  1916.  541 

FOR  TRANSIT  AT  WASHINGTON. 


542  VENUS.  1916. 

FOE  TRANSIT  AT  WASHINGTON. 


313 


VENUS,  1916.  643 

FOR  TRANSIT  AT  WASHINGTON. 


544  VENUS,  1916. 

FOB  TRANSIT  AT  WASHINQTON. 


VENUS,  1916.  545 

FOR  TRANSIT  AT  WASHINGTON. 


546  MARS,  1916. 

FOR  TRANSIT  AT  WASHINGTON. 


a:e1lar  niigDllude  at  oppDsWton,  ta¥elituMi,  W\t,  - 


MAK8,  1916. 

FOE  TRANSIT  AT  WASHINGTON. 


547 


)aU. 

H 

h  m 

pr.   1 
2 

3 

8  18 
614 
811 

1 

4 

8    7 

5 

8    4 

fl 

6 

8    1 

s 

7 

7  68 

8 

764 

a 

9 

7  51 

» 

10 

7  48 

JE 

!■ 

11 

7  45 

12 

7  42 

i 

8 

13 

739 

m 

■ 

14 

736 

S 

15 

7  33 

^ 

16 

730 

s  s 

17 

7  27 

m 

IS 

724 

19 

7  21 

20 

7  18 

a 

21 

7  16 

J 

22 

7  13 

23 

7  10 

24 

7    8 

s 

25 

7    5 

26 

7    2 

27 

6  59 

5 

28 

8  57 

S! 

2S 

664 

30 

6  62 

ay   1 

2 

6  49 
6  47 

1 

3 

644 

s 

4 

6  42 

a 

5 

6  39 

X 

6 

6  37 

1 

7 

634 

w 

■ 

8 

632 

■ 

■ 

9 

6  29 

10 

6  27 

m 

11 

6  24 

12 

6  22 

a 

13 

G20 

14 

618 

15 

6  15 

a 

^ 

16 

6  13 

M 

17 

6  11 

m 

stellar  nuwnltad*  at  oi^adtlack.  In  ?«t>ron.  m«,  — \A. 
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JUPITEE,  1916.  549 

FOR  TRANSIT  AT  WASHINGTON. 


BttUaz  nugBKuda  >l  oppcaltlon,  la  OtAotxi ,  W6,  .-IJb. 


550  SATURN,  1916. 

FOR  TRANSIT  AT  WASHINGTON. 


SMlunuinltudeiit  oppoalUoa.ta  Itniun .  ^W^.  -^.^' 


SATTJBN,  1916. 
FOE  TRANSIT  AT  WASHINGTON. 


551 


BfOar  migiiltad*  U  oppodUoD,  In  Iknon  j ,  V^\ft.  •-Q.^. 


6Mluiiugiiltiid«UoppmUan,\iih.iigTaX,UA^%A- 


TJEANUS,  1916.  658 

FOR  TRANSIT  AT  WASHINGTON. 


s  u 


5 
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NEPTUNE,  1916. 


FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Wash. 
Mean 
Time. 

h  m 

Aoparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

• 

§ 

5 

B.T.ofSem. 
Pass.  Mer. 

Date. 

Wash 
Mean 
Time. 

h  m 

Apparent 

Rll^ht 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

II 

Semidiam. 

il 

00 

h  m      s 

9          t           II 

tt           n 

s 

h  m      8 

•     1     II 

II 

s 

Jan.    0 

13  38 

8  16  12.01 

+192710.4 

0.3 

1.3 

0.09 

Feb.l5 

10  32 

811    2.01 

+1944  7.2 

0.3 

1.3 

0.09 

1 

13  34 

8  16    5.64 

1927  31.4 

0.3 

1.3 

0.09 

16 

10  28 

8  10  55.87 

194427.3 

0.3 

1.3 

0.09 

2 

13  30 

8  15  59.22 

1927  52.5 

0.3 

1.3 

0.09 

17 

10  24 

8  10  49.81 

194447.1 

0.3 

1.3 

0.09 

3 

13  26 

8  15  52.75 

19  28 13.9 

0.3 

1.3 

0.09 

18 

10  20 

8  10  43.81 

1945  6.8 

0.3 

1.3 

0.09 

4 

13  22 

8  15  46.24 

19  28  35.4 

0.3 

1.3 

0.09 

19 

10  16 

8  10  37.89 

194526.2 

0.3 

1.3 

0.09 

5 

13  18 

8  15  39.67 

+192857.2 

0.3 

1.3 

0.09 

20 

1012 

8  10  32.04 

+194545.4 

0.3 

1.3 

0.09 

6 

1314 

8  15  33.05 

19  29 19.0 

0.3 

1.3 

0.09 

21 

10    8 

8  10  26.27 

1946  4.2 

0.3 

1.3 

0.09 

7 

13  10 

8  15  26.39 

192940.9 

0.3 

1.3 

0.09 

22 

10    4 

8  iO  20.59 

1946  22.9 

0.3 

1.3 

0.09 

8 

13    6 

8  15  19.68 

19  30   3.0 

0.3 

1.3 

0.09 

23 

10    0 

8  10  14.98 

194641.3 

0.3 

1.3 

0.09 

9 

13    1 

8  15  12.93 

19  3025.2 

0.3 

1.3 

0.09 

24 

956 

810    9.46 

194659.5 

0.3 

1.3 

0.09 

10 

12  57 

815    6.15 

+193047.5 

0.3 

1.3 

0.09 

25 

9  52 

8  10    4.02 

+194717.3 

0.3 

1.3 

0.09 

11 

12  53 

8  14  59.34 

19  31   9.9 

0.3 

1.3 

0.09 

26 

9  47 

8    9  58.67 

1947  34.9 

0.3 

1.3 

0.09 

12 

12  49 

8  14  52.50 

193132.4 

0.3 

1.3 

0.09 

27 

9  43 

8    9  53.42 

1947  52.3 

0.3 

1.3 

0.09 

13 

12  45 

8  14  45.64 

19  31 54.9 

0.3 

1.3 

0.09 

28 

9  39 

8    9  48.25 

1948  9.3 

0.3 

1.3 

0.09 

14 

12  41 

8  14  38.74 

193217.6 

0.3 

1.3 

0.09 

29 

9  35 

8    9  43.18 

194826.1 

0.3 

1.3 

0.09 

15 

12  37 

8  14  31.83 

+193240.3 

0.3 

1.3 

0.09 

Mar.  1 

9  31 

8    9  38.20 

+194842.5 

0.3 

1.3 

0.09 

16 

12  33 

8  14  24.90 

1933   3.1 

0.3 

1.3 

0.09 

2 

9  27 

8    9  33.32 

194858.6 

0.3 

1.3 

0.09 

17 

12  29 

8  14  17.95 

193325.9 

0.3 

1.3 

0.09 

3 

9  23 

8    9  28.55 

194914.5 

0.3 

1.3 

0.09 

18 

12  25 

8  14  11.00 

19  33  48.7 

0.3 

1.3 

0.09 

4 

9  19 

8    9  23.87 

19  49  30.0 

0.3 

1.3 

0.09 

19 

12  21 

8  14    4.02 

193411.6 

0.3 

1.3 

0.09 

5 

915 

8    9  19.30 

19  49  45.1 

0.3 

1.3 

0.09 

20 

12  17 

8  13  57.05 

+1934  34.5 

0.3 

1.3 

0.09 

6 

9  11 

8    9  14.85 

+194959.9 

0.3 

1.3 

0.09 

21 

12  13 

8  13  50.05 

193457.4 

0.3 

1.3 

0.09 

7 

9    7 

8    9  10.50 

195014.5 

0.3 

1.3 

0.09 

22 

12    9 

8  13  43.06 

193520.3 

0.3 

1.3 

0.09 

8 

9    3 

8    9    6.25 

195028.7 

0.3 

1.3 

0.09 

23 

12    5 

"8  13  36.08 

19  35  43.2 

0.3 

1.3 

0.09 

9 

8  59 

8    9    2.13 

195042.5 

0.3 

1.3 

0.09 

24 

12    1 

8  13  29.10 

19  36   6.1 

0.3 

1.3 

0.09 

10 

855 

8    8  58.11 

195055.9 

0.3 

1.3 

0.09 

25 

1157 

8  13  22.12 

+193628.9 

0.3 

1.3 

0.09 

11 

8  51 

8    8  54.22 

+1951   9.1 

0.3 

1.3 

0.09 

26 

1153 

8  13  15.15 

193651.8 

0.3 

1.3 

0.09 

12 

8  47 

8    8  50.43 

195121.9 

0.3 

1.3 

0.09 

27 

1149 

813    8.19 

193714.6 

0.3 

1.3 

0.09 

13 

8  43 

8    8  46.77 

195134.3 

0.3 

1.3 

0.09 

28 

1145 

8  13    1.24 

19  37  37.3 

0.3 

1.3 

0.09 

14 

8  39 

8    8  43.21 

195146.3 

0.3 

1.3 

0.09 

29 

1140 

8  12  54.33 

19  37  59.9 

0.3 

1.3 

0.09 

15 

835 

8    8  39.78 

19  51 58.0 

0.3 

1.3 

0.09 

30 

1136 

8  12  47.42 

+193822.5 

0.3 

1.3 

0.09 

16 

8  31 

8    8  36.48 

+1952   9.3 

0.3 

1.3 

0.09 

31 

1132 

8  12  40.54 

19  38  45.0 

0.3 

1.3 

0.09 

17 

8  27 

8    8  33.30 

1952  20.2 

0.3 

1.3 

0.09 

Feb.  1 

1128 

8  12  33.68 

19  39   7.4 

0.3 

1.3 

0.09 

18 

8  23 

8    8  30.23 

195230.7 

0.3 

1.3 

0.09 

2 

1124 

8  12  26.85 

19  39  29.8 

0.3 

1.3 

0.09 

19 

819 

8    8  27.29 

195241.0 

0.3 

1.3 

0.09 

3 

1120 

8  12  20.06 

19  3952.0 

0.3 

1.3 

0.09 

20 

815 

8    8  24.49    195250.8 

0.3 

1.3 

0.09 

4 

1116 

8  12  13.30 

+194014.1 

0.3 

1.3 

0.09 

21 

811 

8    8  21.79+1953  0.2 

0.3 

1.3 

0.09 

5 

1112 

812    6.57 

1940  36.1 

0.3 

1.3 

0.09 

22 

8    8 

8    8  19.23 

19  53  9.2 

0.3 

1.3 

0.09 

6 

11    8 

8  11  59.89 

19  40  58.0 

0.3 

1.3 

0.09 

23 

8    4 

8    8  16.80 

195317.8 

0.3 

1.3 

0.09 

7 

11    4 

8  11  53.25 

194119.6 

0.3 

1.3 

0.09 

24 

8   0 

8    814.50 

195326.0 

0.3 

1.3 

0.09 

8 

11    0 

8  11  46.65 

194141.2 

0.3 

1.3 

0.09 

25 

756 

8    812.32 

195333.9 

0.3 

1.3 

0.09 

9 

10  56 

8  11  40.10 

+1942   2.6 

0.3 

1.3 

0.09 

26 

7  52 

8    8  10.29 

+195341.4 

0.3 

1.3 

0.09 

10 

10  52 

8  11  33.62 

1942  23.8 

0.3 

1.3 

0.09 

27 

7  48 

8    8    8.38 

195348.4 

0.3 

1.3 

0.09 

11 

10  48 

8  11  27.18 

194244.9 

0.3 

1.3  0.09 

28 

744 

8    8    6.61 

195355.1 

0.3 

1.3 

0.09 

12 

10  44 

8  11  20.79 

1943  5.8 

0.3 

1.3  0.09 

29 

740 

8    8   4.97 

1954   1.3 

0.3 

1.3 

0.09 

13 

10  40 

8  U  14.46 

1943  26.4 

0.3 

1.3  0.09 

j 

30 

736 

8    8    3.47 

1954   7.1 

0.3 

1.3 

0.09 

14 

10  36 

8  11    8.21 

+  194346.9 

0.3 

1.3|0.09 

31 

7  32 

8   8    2.09 

+195412.5 

0.3 

1.3 

0.09 

w 

10  32/ 

811    2.0\ 

+1944   7.2 

0.3 

1.3  J 

0.09| 

Apr.  1 

7  28 

8    8   0.86 

+195417.6 

0.3 

1.3 

• 

0.09 

Stellar  magnitude  at  oppQs\tioii,  Va  laxiviAx^ , \^\^,1  n . 
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Date. 

Wash. 
Mean 
Time. 

h  m 

ipr.  1 

7  28 

2 

7  24 

3 

720 

4 

7  16 

5 

7  12 

6 

7  8 

7 

7  4 

8 

7  0 

9 

656 

10 

6  52 

11 

6  48 

12 

6  45 

13 

6  41 

14 

6  37 

15 

6  33 

16 

6  29 

17 

6  25 

18 

6  21 

19 

6  17 

20 

613 

)ct.  21 

18  26 

22 

18  22 

23 

1818 

24 

1814 

26 

1811 

26 

18  7 

27 

18  3 

28 

17  59 

29 

17  55 

30 

17  51 

31 

17  47 

Jfov.  1 

17  43 

2 

17  39 

3 

17  35 

4 

17  31 

5 

17  27 

6 

17  24 

7 

17  20 

8 

17  16 

9 

17  12 

10 

17  8 

11 

17  4 

12 

17  0 

13 

16  56 

14 

16  52 

15 

16  48 

16 

16  44 

Apparent 

Right 
Ascension. 


h  m      s 

8  8    0.86 

8  7  59.76 

8  7  58.81 

8  7  57.99 

8  7  57.30 

8  7  56.76 

8  7  56.34 

8  7  56.07 

8  7  55.94 

8  7  55.95 

8  7  56.09 

8  7  56.38 

8  7  56.80 

8  7  57.36 

8  7  58.05 

8  7  58.90 

8  7  59.88 

8  8    0.98 

8  8    2.23 

8  8    3.62 

8  28  25.29 
8  28  27.46 
8  28  29.49 
8  28  31.37 
8  28  33.12 

8  28  34.73 
8  28  36.20 
8  28  37.53 
8  28  38.72 
8  28  39.79 

8  28  40.70 
8  28  41.47 
8  28  42.11 
8  28  42.61 
8  28  42.97 

8  28  43.19 
8  28  43.27 
8  28  43.20 
8  28  43.00 
8  28  42.66 

8  28  42.19 
8  28  41.58 
8  28  40.83 
8  28  39.94 
8  28  38.91 

8  28  37.74 
8  28  36.44 


Apparent 
Decimation. 


Hor. 
Par. 


It 


It 


+195417.5 
195422.0 
195426.2 
19  54  30.0 
19  54  33.4 

+195436.3 
195438.8 
195440.8 
195442.5 
195443.7 

+195444.5 
195444.8 
19  54  44.9 
195444.4 
19  54  43.5 

+195442.2 
195440.4 
195438.3 
195435.7 
195432.7 

+184955.1 
184947.6 
184940.7 
184934.2 
18  49  28.2 

+184922.7 
184917.7 
184913.2 
1849  9.2 
1849  5.5 

+1849  2.3 
184859.7 
184857.6 
184856.1 
184855.0 

+184854.4 
184854.3 
184854.7 
184855.4 
184856.8 

+184858.6 
1849  0.9 
1849  3.8 
1849  7.1 
184910.9 

+184915.1 
+184919.9 


0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0T3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 


CD 


II 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 


OQ 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 


0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 


Date. 


8 

0.09  jNov. 

0.09 

0.09 

0.09 

0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09  iDec. 

0.09 

0.09 

0.09 

0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


V\rash. 
Mean 
Time. 


h  m 
16  44 
16  40 
16  36 
16  32 
16  28 

16  24 
16  20 
1616 
1612 
16    8 

16  4 
16  0 
15  56 
15  52 
15  48 

15  44 
15  40 
15  36 
15  32 
15  28 

15  24 
15  20 
15  16 
1512 
15  8 


4 
0 


15 
15 
14  56 
14  52 
14  48 

14  44 
14  40 
14  36 
14  32 
14  28 

14  24 
14  20 
14  16 
1412 
14    8 

14  4 
14  0 
13  56 
13  52 
13  48 

13  44 
13  40 


Apparent 

Right 
Aaceosion. 


h  m  8 

8  28  36.441+1849 

8  28  35.00 

8  28  33.43 

8  28  31.73 

8  28  29.89 


8  28  27.91 
8  28  25.80 
8  28  23.55 
8  28  21.18 
8  28  18.67 

8  28  16.03 
8  28  13.27 
8  28  10.391 
8  28  7.37 
8  28  4.23 

8  28  0.96 
8  27  57.57 
8  27  54.07 
8  27  50.44 
8  27  46.70 

8  27  42.85 
8  27  38.87 
8  27  34.78 
8  27  30.58 
8  27  26.27 

8  27  21.86 
8  27  17.34 
8  27  12.73 
8  27  8.01 
8  27  3.18 

8  26  58.26 
8  26  53.23 
8  26  48.11 
8  26  42.89 
8  26  37.59 

8  26  32.19 
8  26  26.70 
8  26  21.13 
8  26  15.47 
8  26  9.75 

8  26  3.93 
8  25  58.04 
8  25  52.08 
8  25  46.05 
8  25  39.96 

8  25  33.79 
8  25  27.56 


Apparent 
unation. 


Dec 


19.9 
184925.1 
184930.9 
184937.0 
184943.6 


+184950.8 
184958.4 

1850  6.4 
185014.9 
18  50  24.0 

+185033.5 
185043.4 
185053.7 

1851  4.5 
185115.9 

+185127.6 
185139.7 
185152.2 

1852  5.1 
185218.5 

+185232.3 
185246.5 

1853  1.0 
18  53 15.9 
185331.2 

+185346.9 

1854  3.0 
185419.3 
185436.1 
185453.3 

+185510.9 
185528.7 
185546.8 

1856  5.4 
185624.2 

+185643.2 

1857  2.6 
185722.3 
185742.4 

1858  2.7 

+185823.2 
185844.1 

1859  5.1 
185926.4 
185947.9 

+19  0  9.6 
+19  031.5 


Hor. 
Par. 


n 


0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 


I 
J 


If 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 


O    " 
OQ 


I 


8 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
1109 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
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558  ECLIPSES,  1916. 

In  the  year  1916  there  will  be  five  eclipses^  three  of  the  Sun  and  two  of 
the  Moon. 

I. — A  Partial  Edipse  of  the  Moon,  1916,  January  19,  visible  at  Washington; 
the  beginning  visible  generally  in  extreme  western  Europe,  the  north  Atlantic 
Ocean,  North  and  South  America,  and  the  Pacific  Ocean;  the  ending  visible 
generally  in  North  America,  the  north  Atlantic  Ocean,  northwestern  South 
America,  northeast  Asia,  and  the  Pacific  Ocean. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h    m      8 
Greenwich  mean  time  of  <p  in  right  ascension,  January  19  20    5  19.1 

h    m     s  8 

Sun's  right  ascension  20    4  20.92  Hourly  motion  10.62 

Moon's  right  ascension  8    4  20.92  Hourly  motion  123.78 


^/  /      ff 


Sun's  declination  —20  22  49.5  Hourly  motion  +  0  31.4 

Moon's  declination  +2115    3.7  Hourly  motion  —851.5 

Sun's  equa.  hor.  parallax  8.9         Sun's  true  semidiameter  16  15.3 

Moon's  equa.  hor.  parallax         54  28.1         Moon's  true  semidiameter  14  49.8 

I 
CIRCUMSTANCES  OF  THE  ECLIPSE. 

d      h         m 
Moon  enters  penumbra  Jan.    19    18      4.6' 

Moon  enters  shadow  19  19  55.0 

Middle  of  the  eclipse  19  20  39.5  >  Greenwich  Mean  Time. 

Moon  leaves  shadow  19  21  24.0 

Moon  leaves  penumbra  19  23  14.3^ 

Contacts  of  shadow  Angles  of  position  The  Moon  being  in  the  xenith 

with  Moon's  limb.  from  the  north  point.  in  kn^tude 

flrom  OiwQwich,  and  in  latitude. 

First  175  to  E.  +116      7  +21     17 

Last  140  to  W.  +137    41  +21      3 

Magnitude  of  the  eclipse=0.137  (Moon's  diameter=1.0). 

II. — A  Total  Eclipse  of  the  Sun,  1916,  February  3,  visible  at  Washington 
as  a  partial  eclipse. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h    m       s 
Greenwich  mean  time  of  (^  in  right  ascension,  February  3    4  21  39.2 


h     m       8 

8 

s 

Sun  tnd  Moon's  R.  A.           21    3  58.74 

Hourly  motions       10.15  and  142.67 

0         /            // 

Run's  declination                -16  46  18.2 

Hourly 

motion 

+  0  43.6 

Moon's  declination              -16  13  52.3 

Hourly 

motion 

+13  45.9 

Sun's  equa.  hor.  parallax                  8.9 

Sun's  true  semidiameter 

16  13.5 

Moon's  equa.  hor.  parallax          60  19.4 

Moon's  true  semidiameter 

16  25.4 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Greenwich  Mean 

Longitude  from 

Time. 

Greenwich. 

Latitude. 

d     h     m 

e          / 

•       f 

Eclipse  begins                                       Feb. 

3     1  26.9 

+109  15.5 

-  3  17.1 

Central  eclipse  begins 

3     2  29.2 

+121  35.6 

+  7  20.8 

Central  eclipse  at  local  apparent  noon 

3    4  21.7 

+  61  56.5 

+15  57.2 

Central  eclipse  ends 

3    5  31.0 

+    9  50.2 

+49  23.8 

Eclipse  ends 

3    6  33.3 

+  19    6.1 

+39  16.0 
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559 


ni. — A  Partial  Edipse  of  the  Moon,  1916,  July  14,  visible  at  Washington; 
the  beginning  visible  generally  in  Africa,  southwestern  Europe,  the  Atlantic 
3cean,  North  America  except  the  more  western  portions,  South  America,  and 
the  South  Pacific  Ocean;  the  ending  visible  generally  in  the  Atlantic  Ocean, 
Jforth  and  South  America,  and  the  south  Pacific  Ocean. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h    m      s 
Greenwich  mean  time  of  ^  in  right  ascension,  July  14  16  29  34.3 


Sun's  right  a^ension 
Moon's  right  ascension 


h  m      8 
7  36  29.27 

19  36  29.27 

Sun's  declination  +21  35  58.9 

Moon's  declination  -22  13  50.2 

Sun's  equa.  hor.  parallax  8.7 

Moon's  equa.  hor.  parallax         61  23.4 


Hourly  motion 
Hourly  motion 

Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


lo!l2 
159.64 

-0  23.3 
+9  38.0 

15  44.1 

16  42.9 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Moon  enters  penumbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 


July 


d 
14 

14 

14 

14 

14 


h 
14 

15 

16 

18 

19 


m 
18.31 


19.3 
45.9 
12.5 
13.6J 


>  Greenwich  Mean  Time. 


Contacts  of  shadow 
with  Moon's  limh. 


First 
Last 


Angles  of  position 
from  the  north  point. 


40toE. 
70toW. 


The  Moon  being  In  the  tenlth 
in  longitude 
from  Greenwich,  and  in  latitude. 


+49       8 
+90    38 


-22    25 
-21    57 


Magnitude  of  the  eclip6e=0.800  (Moon's  diameter =1.0). 

rV. — An  Annular  Eclipse  of  the  Sun,  1916,  July  29,  invisible  at  Washington. 


ELEMENTS  OF  THE  ECLIPSE, 

d     h    m     s 
Greenwich  mean  time  of  c^  in  right  ascension,  July  29  14  39  30.3 


Sun  and  Moon's  R.  A. 


h   m      s 

8  35  53.91 
•    /      // 

Sun's  declination  +18  38  11.8 

Moon's  declination  +17  53  51.1 

Sun's  equa.  hor.  parallax  8.7 

Moon's  equa.  hor.  parallax         54    7.0 


Hourly  motions         9.77  and  117.77 


ff 


Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Greenwich  Mean 
Time. 


d    h 


m 


Eclipse  begins  July  29  11  24.9 

Central  eclipse  begins  29  12  50.8 

Central  eclipse  at  local  apparent  noon  29  14  39.5 

Central  eclipse  ends  29  15  20.8 

Eclipse  ends  29  16  46.8 


Longitude  from 
Oreenwich. 

o  / 

-103  23.2 
-  89  32.1 
-141  41.5 
-178  36.5 
-179    5.1 


-  0  35.9 

-10    3.1 

15  45.3 

14  44.0 


Latitude. 

-  8  55.8 
-28  44.6 
-36  53.7 
-63  35.6 
-46  29.6 
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V. — A  Partial  Eclipse  of  the  Sun,  1 916,  December  24,  invisible  at  Wi 

ELEMENTS  OF  THE  ECLIPSE. 

d  h    m     s 

(irotMiwi(*h  mean  time  of  6  in  right  ascension,  December  24  8  27  39.5 

h    m     s  ■  • 

Sun  and  Mixm*s  R.  A.  18  II  56.27  Hourly  motionfl       U.ll  and  10159 

Sun's  iiivlination                -23  25  21.1                Hourly  motion  +  0   12 

Mtxm's  (loi'lination             -24  58  58.2                Hourly  motion  +  4   4J 

Suu*s  iHiua.  lior.  parallax                  8.9  Sun's  true  semidiameter  16  15.7 

M(xm*s  iH|ua.  hor.  parallax         60  50.0  Moon*s  true  semidiameter  16  33.8 

CIRCCMSTAXCES  OF  THE  ECLIPSE. 


Ei^li|»iH^  biyins 
Great  vet  tH*li|vio 
Kcli|MH»  ond.4 


Orwnwieh  Slean 
Time. 

d      h      m 

De^^     24    8  32.4 

24     8  46.2 

24    9    0.1 


Loni^tudoflraoi 
Onenwicfa. 

•      / 

-47  39.9 
-32  10.5 
-17  42.7 


-66Sli 
-65  43i 
-64    1.7 


Magnitude  of  greatet*t  ecIi(^!*o =0.011  ^Sun'sdiameteraBl.O). 

Tlio  n^jjioibi  within  which  the  first  two  eclipses  of  the  Sun  are 
laid  ihmii  on  the  aci'iuupanyiiig  charts,  from  which,  by  means  of  the 
lines,  the  iirconwich  mean  tiiiu^  of  Ix^inning  and  ending  at  any  place 
bt^  fouiul  with  an  uncortaintv  which  will  varv  from  three  or  four  minuta: 
a  hi^h  Sun  to  fifteen  or  twenty  minutes  when  the  Sun  is  near  the  horiioiL 
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BESSELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE  OF  THE  SUN, 

1916,  FEBRUABY  3. 


Greenwich 
Mean  Time. 

Ckxjrdinates  of  Center 

of  Shadow  on 
Fundamental  Plane. 

DiiQOtion  of  Axis  of  Shadow. 

Radius  of  Penumbra 

and  Shadow  on 
Fundamental  Plane. 

z 

f 

Log  sin  d 

Logoosd 

fl 

h 
1225 

h 

h    m 
i  20 

-1.60070 

-0.11678 

-9.46115 

+9.98104 

•       1 
16  31.7 

+0.5^ 

-0.00365 

30 

1.51258 

0.08073 

9.46110 

9.98104 

19    1.7 

0.54227 

0.00362 

40 

1.42445 

0.04467 

9.46105 

9.98105 

21  31.7 

0.54230 

0.00360 

50 

1.33633 

-0.00861 

9.46100 

9.98105 

24    1.7 

0.54232 

0.00358 

2    0 

-1.24821 

+0.02746 

-9.46095 

+9.98106 

26  31.7 

+0.54234 

-0.00356 

10 

1.16009 

0.06354 

9.46091 

9.98106 

29    1.7 

0.54236 

0.00353 

20 

1.07196 

0.09962 

9.46086 

9.98106 

31  31.7 

0.54239 

0.00351 

30 

0.98384 

0.13571 

9.46081 

9.98107 

34    1.7 

0.54241 

0.00349 

40 

0.89572 

0.17180 

9.46076 

9.98107 

36  31.7 

0.54243 

0.00347 

50 

0.80760 

0.20790 

9.46071 

9.98108 

39    1.7 

0.54245 

0.00345 

3    0 

-0.71948 

+0.24400 

-9.46066 

+9.98108 

41  31.7 

+0.54246 

-0.00344 

10 

0.63136 

0.28011 

9.46062 

9.98109 

44    1.7 

0.54248 

0.00342 

20 

0.54324 

0.31622 

9.46057 

9.98109 

46  31.7 

0.54250 

0.00340 

30 

0.45512 

0.35234 

9.46052 

9.98110 

49     1.7 

0.54252 

0.00338 

40 

0.36701 

0.38846 

9.46047 

9.98110 

51  31.7 

0.54253 

0.00337 

50 

0.27890 

0.42459 

9.46042 

9.98110 

54    1.7 

0.54255 

0.00335 

4    0 

-0.19078 

+0.46072 

-9.46037 

+9.98111 

56  31.7 

+0.54256 

-0.00334 

10 

0.10268 

0.49686 

9.46032 

9.98111 

59    1.7 

0.54257 

0.00333 

20 

-0.01457 

0.53300 

9.46028 

9.98112 

61  31.7 

0.54259 

0.00331 

30 

+0.07353 

0.56915 

9.46023 

9.98112 

64    1.7 

0.54260 

0.00330 

40 

0.16163 

0.60530 

9.46018 

9.98113 

66  31.7 

0.54261 

0.00329 

50 

0.24973 

0.64145 

9.46013 

9.98113 

69    1.7 

0.54262 

0.00328 

5    0 

+0.33782 

+0.67761 

-9.46008 

+9.98114 

71  31.7 

+0.54263 

-  0.00327 

10 

0.42591 

0.71377 

9.46003 

9.98114 

74    1.7 

0.54264 

0.00326 

20 

0  51399 

0.74994 

9.45999 

9.98114 

76  31.7 

0.54265 

0.00325 

30 

0.60207 

0.78611 

9.45994 

9.98115 

79    1.7 

0.54266 

0.00324 

40 

0.69015 

0.82228 

9.45989 

9.98115 

81  31.7 

0.54266 

0.00324 

50 

0.77822 

0.85846 

9.45984 

9.98116 

84    1.7 

0.54267 

0.00323 

6    0 

+0.86628 

+0.89464 

-9.45979 

+9.98116 

86  31.7 

+0.54268 

-0.00322 

10 

0.95434 

0.93082 

9.45974 

9.98117 

89    1.7 

0.54268 

0.00322 

20 

1.04239 

0.96701 

9.45969 

9.98117 

91  31.7 

0.54269 

0.00322 

30 

1.13044 

1.00320 

9.45965 

9.98118 

94    1.7 

0.54269 

0.00321 

40 

+1.21848 

+1.03939 

-9.45960 

+9.98118 

96  31.7 

+0.54269 

-0.00321 

Green  wldi 
Mean 
Time. 

for 
1  Minute. 

Loi 

k 

IMh 

►r 
lute. 

Log/ 

for 

1  Minute. 

LogTani 

Sents  of  Angles  i 

of  Cones. 

Penumbr; 

a. 

S 

hadow. 

h    m 
1     0 

+7.9451 

+7.5. 

568 

^ 

1-1.1761 

+7.67608 

\ 

+7 

.67391 

2    0 

7.9451 

7.5. 

572 

1.1761 

7.67608 

.67391 

3    0 

7.9451 

7.5, 

576 

1.1761 

7.67608 

.67391 

4    0 

7.9450 

7.5, 

579 

1.1761 

7.67608 

.67391 

5    0 

7.9449 

7.5, 

582 

1.1761 

7.67607 

.67390 

6    0 

7.9448 

7.5i 

585 

1.1761 

7.67607 

.67390 

7    0 

+7.9446 

+7.« 

587 

H 

hi. 1761 

+7.67607 

+7 

.67390 

79790°— 1916- 


-36 


»: 
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PATH  OF  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE  OF  THB 

SUN,  1916,  FEBRUARY  3. 


GreeO' 
wich 
Mean 

Time. 

Northern  Limit  of  Shadow 
Path. 

Central  Line. 

Southern  Limit  of  Shadow 
Path. 

Dintda 
Totitty 

OB 

OeBtnl 
Line. 

Latitude. 

Longitude 

from 
Greenwich. 

Latitude. 

Longitude 

from 
Greenwich. 

Latitude. 

Longitude 

fh>m 
Greenwich. 

Limits. 

+  7  34.1 

e            t 

+121  34.0 

+  7  20.8 

+121  35.6 

•       1 
+  7    7.6 

+121  37.2 

m    1 

2*^  30™ 

6    1.3 

116    4.4 

5  33.6 

115  19.0 

5    7.0 

114  38.3 

0  571 

35 

3  47.0 

105  54.1 

3  24.4 

105  34.3 

3    1.7 

105  15.0 

1  16.4 

40 

3    2.2 

100  31.8 

2  39.3 

100  15.2 

2  16.2 

99  58.9 

1  28.7 

45 

2  44.2 

96  30.4 

2  20.7 

96  14.9 

1  57.1 

95  59.8 

1  38.7 

50 

2  41.2 

93  12.2 

2  17.1 

92  57.1 

1  53.0 

92  42.4 

1  47.5 

55 

2  48.4 

90  21.8 

2  23.9 

90    6.9 

1  59.4 

89  52.2 

155i 

3      0 

+  3    3.3 

+  87  51.1 

+  2  38.5 

+  87  36.2 

+  2  13.7 

+  87  21.4 

2    2.1 

5 

3  24.4 

85  35.2 

2  59.4 

85  20.1 

2  34.3 

85    5.2 

2    8.3 

10 

3  50.7 

83  30.9 

3  25.4 

83  15.7 

3    0.2 

83    0.5 

2  13.8 

15 

4  21.4 

81  35.9 

3  56.1 

81  20.5 

3  30.7 

81    5.1 

2  18.7 

20 

4  56.2 

79  48.5 

4  30.8 

79  32.9 

4    5.4 

79  17.2 

2  22.9 

25 

5  34.6 

78    7.3 

5    9.1 

77  51.4 

4  43.7 

77  35.6 

2  26.5 

30 

+  6  16.3 

+  76  31.3 

+  5  50.9 

+  76  15.2 

+  5  25.5 

+  75  59.2 

2  29.6 

35 

7    1.2 

74  59.5 

6  35.8 

74  43.3 

6  10.6 

74  27.1 

2  32.0 

40 

7  49.1 

73  31.3 

7  23.9 

73  14.9 

6  58.7 

72  58.5 

2  33.9 

45 

8  39.9 

72    5.9 

8  14.8 

71  49.4 

7  49.9 

71  32.9 

2  35.2 

50 

9  33.6 

70  42.7 

9    8.7 

70  26.1 

8  43.9 

70    9.6 

2  36.0 

55 

10  30.1 

69  21.2 

10    5.4 

69    4.6 

9  40.8 

68  48.0 

2  36.2 

4      0 

+11  29.4 

+  68    0.8 

+11    4.9 

+  67  44.2 

+10  40.5 

+  67  27.6 

2  36.0 

5 

12  31.6 

66  41.1 

12    7.3 

66  24.5 

11  43.1 

66    7.9 

2  35.2 

10 

13  36.8 

65  21.3 

13  12.7 

65    4.9 

12  48.7 

64  48.4 

2  33.9 

15 

14  45.0 

64    1.1 

14  21.1 

63  44.8 

13  57.3 

63  28.4 

2  32.1 

20 

15  56.4 

62  39.8 

15  32.7 

62  23.7 

15    9.1 

62    7.5 

2  29.9 

25 

17  11.1 

61  16.7 

16  47.7 

61    0.9 

16  24.2 

60  44.9 

2  27.2 

30 

+18  2^.5 

+  59  51.1 

+18    6.2 

+  59  35.6 

+17  43.0 

+  59  20.0 

2  24.0 

35 

19  51.7 

58  22.1 

19  28.6 

58    7.0 

19    5.6 

57  51.8 

2  20.4 

40 

21  18.2 

56  48.8 

20  55.3 

56  34.1 

20  32.4 

56  19.3 

2  16.3 

45 

22  49.5 

55    9.7 

22  26.7 

54  55.6 

22    4.0 

54  41.4 

2  11.7 

50 

24  26.1 

53  23.3 

24    3.4 

53  10.0 

23  40.9 

52  56.5 

2    6,7 

55 

26    8.9 

51  27.5 

25  46.4 

51  15.1 

25  24,0 

51    2.4 

2    1.1 

5      0 

+27  59.1 

+  49  19.5 

+27  36.7 

+  49    8.1 

+27  14.4 

+  48  56.5 

1  55.1 

5 

29  58.3 

46  55.0 

29  35.9 

46  45.0 

29  13.6 

46  34.7 

1  48.4 

10 

32    9.0 

44    7.8 

31  46.6 

43  59.6 

31  24.3 

43  51.0 

1  41.1 

15 

34  35.2 

40  47.2 

34  12.6 

40  41.5 

33  50.3 

40  35.3 

1  32.8 

20 

37  24.3 

36  32.8 

37    1.3 

36  30.8 

36  38.7 

36  28.2 

1  23.4 

25 

40  54.3 

30  34.0 

40  30.4 

30  39.0 

40    6.7 

30  43.2 

1  11.9 

30 

+46  34.6 

+  18  23.6 

+46    1.9 

+  19    3.8 

+45  30.9 

+  19  38.6 

0  54.1 

LimitB. 

+49  35.2 

+    9  56.6 

+49  23.8 

+    9  50.2 

+49  12.3 

+    9  43.8 

•     •    • 

TOTAL  ECLIPSE    OF 


Note:-  The  hours  of  beginning  and  endir 


* 


FEBRUARY  3-1916 


7  are  expressed  in  Greenwich  Mean  Time. 
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ECLIPSES,  1916. 


PATH  OF  THE  ANNULUS  DURING  THE  ANNULAR  EC!LIPSE  OF 

THE  SUN,  1916,  JULY  29. 


Central  Line. 

OifMinwich  Mean  Time. 

Duration  of  Azmoluson 

I^atitude. 

Longitude  from  Oreenwich. 

Central  Lisa. 

Limits. 

0                t 

-28  44.6 

0               1 

-  89  32.1 

m       8 

•           •           • 

12**  55™ 

25  10.8 

101  31.1 

5  27.5 

13      0 

-24    7.3 

-106  44.3 

5  39.2 

5 

23  38.3 

110  25.7 

5  48.2 

10 

23  27.1 

113  23.1 

5  55.7 

15 

23  27.4 

115  53.5 

6    2.0 

20 

23  36.5 

118    5.6 

6    7.4 

25 

23  52.4 

120    4.3 

6  12.0 

30 

-24  14.2 

-121  52.9 

6  15.9 

35 

24  41.2 

123  33.6 

6  19.0 

40 

25  12.8 

125    8.2 

6  21.4 

45 

25  48.7 

126  37.8 

6  23.2 

50 

26  28.7 

128    3.6 

6  24.3 

55 

27  12.7 

129  26.5 

6  24.9 

14      0 

-28    0.7 

-130  47.4 

6  24.9 

5 

28  52.6 

132    6.9 

6  24.3 

10 

29  48.6 

133  25.8 

6  23.2 

15 

30  48.7 

134  44.8 

6  21.7 

20 

31  53.2 

136    4.7 

6  19.7 

25 

33    2.3 

137  26.2 

6  17.2 

30 

-34  16.6 

-138  50.3 

6  14.3 

35 

35  36.4 

140  18.2 

6  11.0 

40 

37    2.6 

141  61.1 

6    7.2 

45 

38  36.1 

143  30.9 

6    3.1 

50 

40  18.2 

145  19.7 

5  58.5 

55 

42  11.0 

147  21.2 

5  53.5 

15      0 

-44  17.3 

-149  40.6 

5  47.9 

5 

46  42.2 

152  26.4 

5  41.7 

10 

49  35.0 

155  66.1 

5  34.5 

15 

53  18.6 

160  52.3 

5  25.7 

20 

59  51.0 

171  12.8 

5  11.7 

Limits. 

-63  35.6 

-178  36.5 

•     •     • 

ANNULAR  ECLIPS 


s 

s 

S      Lonaitude         S 

East 

S 

c-r 

^o>;\^^--*^(J;riK\         1 

j'4 

\ 

fi 

% 

J} 

\ 

%  \  3^^J 

1 

. 

•'o 

)1   \y 

\ 
/ 

/\           ^C   ■' ^'^ 

§ 

i 

^o 

y^ 

^ 

5^ 

_ 

Note:-  The  hours  of  be^innin^  and  ending 


!  OF  JULY  29™  1916 


iare  expressed  in  Greenwich  Mean  Time. 
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BESSELIAN    ELEMENTS    OF    THE    PARTIAL   ECLIPSE    OF    THE 

SUN,    1916,   DECEMBER   24. 


Qraenwich 
Mean 
Time. 

Coordinates  of  Center 

of  Shadow  on 
Fundamental  Plane. 

Direction  of  Axis  of  Shadow. 

Radius  of 

Penumbra  on 

Fundamental 

Plane. 

z 

V 

Log  sin  tf 

Log  COS  cl 

■ 

I 

h       m 
8    30 

-fO.02237 

-1.54000 

-9.59928 

+9.96267 

0                      / 

127  32.6 

+0.54084 

40 

0.11790 

1.52890 

9.59928 

9.96267 

130    2.5 

0.54083 

50 

0.21342 

1.51779 

9.59927 

9.96267 

132  32.5 

0.54082 

9      0 

+0.30895 

-1.50666 

-9.59927 

+9.96267 

135    2.5 

+0.64081 

10 

+0.40447 

-1.49552 

-9.59927 

+9.96267 

137  32.4 

+0.54080 

Greenwich 
Mean 

Logx' 

for 

1  Minute. 

Logy' 

for 

1  Minute. 

Log/ 
for 

1  Minute. 

Log  Tangent  of  An^ 
of  Cone. 

Time. 

Penumbra. 

h     m 

8    0 

+7.9801 

+ 

7.0432 

+1.1760 

+7.67706 

9    0 

7.9801 

7.0467 

1.1760 

7.67706 

10    0 

+7.9801 

+ 

7.0501 

+1.1760 

+7.67706 

566       STARS  OCCULTED  BY  THE  MOON,  1916. 


MEAN  PLACES  FOR  1916.0.     (January  I<i.l89,  Greenwich.) 


Name  of  Star. 

ICacni- 
tud«. 

Right  Aaoenskm. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

36        Piscium   . 

6.2 

h    m      s 

0  12  14.982 

s 
-0.0027 

+  7  46  26.27 

-0.006 

d        Piscium   . 

5.4 

0  16  16.475 

•M).0003 

7  43  25.86 

+0.016 

136  B.  Piflcium   . 

6.5 

0  36  51.353 

-0.0084 

8  53  48.53 

-0.082 

58         Piscium   . 

5.7 

0  42  38.423 

-M).0033 

11  30  57.66 

-0.02S 

75        Piscium  . 

6.3 

1    2    8.352 

-fO.0012 

12  30  22.29 

-M).042 

p        Piscium  . 

3.7 

1  26  59.130 

-M).0015 

+14  54  47.45 

-0.003 

101         Piscium   . 

6.2 

1  31  16.819 

+0M10 

14  13  56.68 

-0.001 

105         Piscium   . 

6.1 

1  35    8.712 

-M).0053 

15  58  48.36 

-O.006 

3         Arietis 

6.4 

1  42    1.507 

-M).0031 

16  59  33.47 

-fO.015 

4         Arietis 

5.8 

1  43  37.367 

•M).0035 

16  32  16.22 

-0.021 

%        Arietis 

5.1 

1  52  45.506 

+0.CO21 

+17  24  28.35 

-o.oao 

35  B.  Arietis 

6.4 

1  59    5.979 

-0.0008 

17  51    0.17 

-0.018 

47  B.  Arietis 

6.5 

2    3    8.995 

-0.0037 

17  37  46.99 

-0.007 

20  H».  Arietis 

6.4 

2    4  46.053 

-M).0112 

16  49  51.03 

-0.17» 

15        Arietis 

5.9 

2    5  58.016 

-M).0050 

19    6  16.06 

-0.08S 

0        Arietis 

5.6 

2  13  27.003 

-O.0007 

+19  30  47.30 

-0.003 

26         Arietis 

6.2 

2  25  55.549 

-M).0050 

19  28  59.27 

-0.022 

r         Arietis 

5.4 

2  34    2.605 

•1-0.0001 

21  35  55.63 

-0.021 

M         Arietis 

5.7 

2  37  37.599 

-M).0023 

19  39  15.43 

-0.038 

47         Arietis 

5.8 

2  53  16.532 

-M).0160 

20  19  57.61 

-0.021 

e        Arietis  {mecm) 

4.6 

2  54  24.310 

-O.OOOO 

+21    0  18.17 

-OJOIO 

64         Arietis 

5.8 

3  19  20.631 

-M).0013 

24  25  38.53 

-0.046 

66         Arietis 

6.1 

3  23  31.774 

-M).0006 

22  30  54.87 

-0.112 

7         Tauri 

5.9 

3  29  27.958 

-M).0013 

24  11    0.66 

-0.023 

11         Tauri 

6.1 

3  35  45.091 

•1-0.0014 

25    3  31.47 

-0.008 

16        Tauri 

5.4 

3  39  48.399 

•hO.0009 

+24    1  33.70 

-0.049 

17         Tauri 

3.8 

3  39  53.043 

-M).0016 

23  51    0.22 

-0.060 

18         Tauri 

5.6 

3  40    8.777 

-M).00O4 

24  34  35.94 

-0.038 

a        Tauri 
20         Tauri 

4.3 

3  40  12.231 

-M).0010 

24  12  17.04 

-0.034 

4.1 

3  40  49.510 

-M).0016 

24    6  22.10 

-0.044 

21         Tauri 

5.8 

3  40  53.993 

-M).0012 

+24  17  35.35 

-^.046 

22        Tauri 

6.5 

3  41    2.434 

-M).0006 

24  16    0.10 

-0.039 

23        Tauri 

4.3 

3  41  20.240 

-M).0017 

23  41  14.83 

-0.050 

tf        Tauri 

3.0 

3  42  29.281 

-M).0016 

23  50  46.45 

-0.050 

104  B.  Tauri 

5.5 

3  43  22.235 

-M).00O8 

23    9  50.38 

-0.045 

27         Tauri 

3.7 

3  44    9.852 

-M).0013 

+23  47  50.75 

-0.048 

28         Tauri 

5.2 

3  44  11.139 

-M).0000 

23  52  51.38 

-0.046 

14  H.  Tauri 

5.3 

3  45  15.742 

-M).0033 

25  19  36.90 

-0.103 

36         Tauri 

5.6 

3  59  20.059 

-M).0001 

23  52  31.76 

-0.022 

p        Tauri 

5.6 

4    5  42.728 

-0.0024 

26  15  45.53 

-0.042 

X        Tauri 

5.3 

4  17  28.108 

-M).0028 

+25  25  55.07 

-0.029 

62         Tauri 

6.1 

4  18  55.749 

+0.0008 

24    6  22.27 

-0.019 

17  B.  Aurigie 
315  B.  Taun 

6.0 

4  47  32.164 

•fO.0033 

27  45  28.44 

-0.037 

6.3 

4  51     8.552 

-0.0001 

24  27  31.99 

-0.033 

k        Tauri 

5.6 

4  53    0.862 

+0.0023 

24  55  17.59 

-0.061 

38  B.  Auriga? 

6.5 

4  59  22.687 

-0.0001 

+27  34  46.58 

-0.075 

47  B.  Aunwe 
354  B.  Taun 

6.0 

5    4  28.383 

•     •     »     • 

27  55  32.01 

•      •       • 

6.4 

5  15  42.728 

-0.0027 

27  52  23.36 

-0.015 

118         Tauri 

5.4 

5  24     6.282 

+0.0015 

25    5    0.28 

-0.038 

107  B.  Aurigae     . 

6.5 

5  30  39.171 

-0.0013 

27  36  30.05 

-0.076 

112  B.  Aurigae     . 
125         Taun 

5.7 

5  31  53.972 

-O.0004 

+26  52  21.75 

-0.039 

5.1 

5  34  31.834 

-M).0018 

25  51    3.59 

-0.029 

132        Tauri 

5.0 

5  43  51.624 

0.0000 

+24  32  25.41 

-0.023 
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MEAN  PLACES  FOR  1916.0.     (January  1<«.189,  Greenwich.) 


Nftme  of  Star. 

Maenl- 
tude. 

Right  Aaoension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

406  B. 

Tauri 

5.6 

h    m       s 

5  45  40.423 

s 
-0.0013 

•      /       // 
+27  56  37.81 

+0.011 

136 

Tauri 

4.6 

5  48    2.882 

-M).0013 

27  35  36.25 

-0.020 

412  B. 

Tauri 

5.8 

5  51  47.480 

■     •     •     • 

24  14  18.19 

^      •   •   • 
'    -O.007 

139 

Tauri 

. 

4.7 

5  52  46.919 

0.0000 

25  56  40.31 

415  B. 

Tauri 

• 

6.1 

5  55  43.829 

-M).0018 

27  34    8.34 

".    -0.001 

5 

Geminorum 

5.9 

6    6  23.261 

-fO.OOU 

+24  26  23.06 

-0.061 

8 

Geminorum 

6.1 

6  11  11.120 

-0.0009 

23  59  53.02 

-0.026 

52  B. 

Geminorum 

6.5 

6  32  18.294 

-0.0021 

24  39  41.32 

-0.002 

e 

Geminorum 

3.2 

6  38  45.897 

-0.0001 

25  12  55.35 

-0.018 

87  B. 

Geminorum 

!     1    5.8 

6  46  54.133 

-0.0006 

23  42    7.03 

-0.021 

37 

Geminorum 

5.7 

6  50    8.794 

-0.0028 

+25  28  54.40 

+0.014 

39 

Geminorum 

6.2 

6  53  36.887 

-0.0117 

26  11  32.63 

+0.086 

40 

Geminorum 

6.3 

6  54  16.800 

-0.0012 

26    1  45.03 

-0.015 

00 

Geminorum 

5.2 

6  57  17.777 

-0.0003 

24  20  10.43 

0.000 

44 

Geminorum 

5.9 

7     0  15.036 

0.0000 

22  45  51.15 

-0.019 

48 

Geminorum 

5.8 

7     7  20.252 

-0.0009 

+24  16  12.72 

-0.041 

52 

Geminorum 

6.1 

7    9  33.823 

+0.0038 

25    1  55.16 

-0.086 

S 

Geminorum 

. 

3.5 

7  15    6.499 

-0.0010 

22    8  16.82 

-0.015 

A 

Geminorum 

• 

5.1 

7  18  21.334 

-0.0051 

25  12  46.75 

-0.014 

58 

Geminorum 

6.0 

7  18  25.352 

-0.0022 

23    6  28.11 

-0.064 

149  B. 

Geminorum 

6.4 

7  21  52.513 

-0.0210 

+21  42  16.19 

-0.022 

63 

Geminorum 

5.3 

7  22  45.321 

-0.0035 

21  37    5.29 

-O.UO 

B.  D.+23°  1744 

6.4 

7  27  48.701 

-0.0010 

23    4    3.43 

-0.007 

187  B, 

Geminorum 

• 

6.3 

7  35  56.944 

+0.0011 

23  12  50.57 

+O.007 

192  B. 

Geminorum 

6.3 

7  38  22.151 

-O.OOU 

22  35  54.46 

+0.035 

79 

Geminorum 

6.3 

7  40  13.546 

-0.0013 

+20  31    6.94 

-0.012 

82 

Geminorum 

6.3 

7  43  32.390 

-0.0010 

23  20  59.18 

-0.001 

209  B. 

Geminorum 

6.2 

7  47    3.765 

-O.0039 

19  32  27.90 

-0.030 

85 

Geminorum 

5.2 

7  50  45.888 

-0.0011 

20    6  23.79 

-0.048 

217  B. 

Geminorum 

6.3 

7  55  54.378 

-0.0018 

20    2  50.55 

-0.007 

10  H. 

Cancri 

6.1 

7  59  54.111 

-0.0020 

+19    4  48.67 

-0.046 

M 

Cancri 

5.5 

8    2  49.419 

-fO.0019 

21  49  34.62 

-0.084 

49  B. 

Cancri 

6.0 

8  15  27.206 

-»«.0052 

21    0  48.18 

-0.068 

rf» 

Cancri 

5.9 

8  18  33.377 

-0.0038 

18  36    9.73 

-0.031 

cP 

Cancri 

6.2 

8  21    4.740 

-0.0132 

17  19  26.08 

-0.153 

e 

Cancri 

5.5 

8  26  48.516 

-0.0039 

+18  22  44.25 

-0.068 

102  B. 

Cancri 

• 

6.5 

8  35  32.829 

-0.0048 

19  58    4.03 

-0.010 

e 

Cancri 

6.3 

8  35  38.170 

-0.0007 

19  50  33.53 

-0.027 

6 

Cancri 

. 

4.2 

8  39  54.842 

-0.0008 

18  27  49.59 

-0.240 

139  B. 

Cancri 

6.1 

8  45  58.380 

-0.0011 

19    8  47.57 

-0.001 

54 

Cancri 

• 

6.3 

8  46  20.903 

-0.0075 

+15  39  46.70 

+0.076 

X 

Cancri  {yor.) 

6.2 

8  50  39.162 

+0.0009 

17  33    6.30 

-»0.013 

o' 

Cancri 

5.1 

8  52  33.976 

+0.0041 

15  38  44.29 

+0.022 

o» 

Cancri 

5.7 

8  52  53.861 

40.0043 

15  54  16.57 

+0.028 

81 

Cancri 

6.4 

9    7  41.920 

-O.0359 

15  20    6.89 

+0.244 

n 

Cancri 

5.6 

9  10.35.780 

-0.0022 

+15  17  26.32 

-0.008 

227  B. 

Cancri 

6.4 

9  16  37.334 

•     «     •     • 

15  43  42.04 

•      •      « 

k 

Leonifl 

5.1 

9  27  25.210 

-0.0063 

11  40  20.74 

-0.084 

o 

Leonis 

3.8 

9  36  40.165 

-O.0096 

10  16  30.54 

-0.033 

18 

Leonifl 

5.8 

9  41  51.961 

-0.0006 

12  11  50.80 

+0.006 

19 

Leonis 

6.4 

9  42  55.034 

-0.0049 

+11  57  26.23 

+O.0O8 

R 

Leonifl  {ycsr.)    . 

&-10 

9  43    2.528 

-0.0005 

11  49    8.76 

-0.040 

83  B. 

Leonis 

5.9 

9  51  58.834 

-O.0074 

+  9  19  54.41 

+0.017 
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MEAN  PLACES  FOR  1916.0.     (January  1'>.189,  Greenwich.) 


Name  of  Star. 

Hacni- 
taa«. 

Right  Aaoenskm. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Kotion. 

89  B. 

Leonis 

6.2 

h    m       8 

9  53  40.745 

8 

+0.0010 

^+  8  42  55.56 

-0.029 

IC 

Leonis 

4.9 

9  55  46.547 

-0.0020 

8  26  51.90 

-0.027 

A 

Leonis 

4.6 

10    3  26.912 

-0.0057 

10  24  35.02 

-0.067 

43 

Leonis 

6.3 

10  18  36.791 

-0.0017 

6  58  10.48 

-0.101 

155  B. 

Leonis 

6.5 

10  18  52.892 

-0.0167 

6    7  14.62 

-0.071 

48 

Leonis 

5.2 

10  30  25.171 

-0.0072 

+  7  23  11.29 

+0.046 

35 

Sextantis 

6.1 

10  38  59.399 

+0.0018 

5  11  20.05 

-0.019 

d 

Leonis 

5.0 

10  56  13.382 

+0.0004 

4    4     7.38 

-0.022 

P* 

Leonis 

5.7 

11    2  37.184 

-0.0253 

2  24  42.76 

-0.080 

y 

Leonis 

5.3 

11     9  27.593 

-0.0029 

0  23  15.75 

-0.008 

75 

Leonis 

5.4 

11  12  58.050 

+0.0027 

+  2  28  21.62 

-0.145 

76 

Leonis 

6.0 

11  14  36.303 

-0.0037 

2    6  40.34 

-o.aw 

359  B. 

Leonis 

6.3 

11  18  59.899 

-0.0024 

-f  0  35  35.95 

-0.015 

388  B. 

Leonis 

6.3 

11  23  36.188 

-0.0025 

-  1  14  14.64 

+0.007 

€ 

Leonis 

5.1 

11  26    1.390 

+0.0018 

2  32  23.02 

-O.008 

V 

Leonis 

4.5 

11  32  38.870 

0.0000 

-  0  21  35.47 

+O.039 

431  B. 

Leonis 

6.2 

11  34    6.516 

-0.0028 

1  58  17.15 

+0.047 

13  B. 

Virginis 

5.9 

11  46  44.591 

+0.0008 

4  51  57.75 

+O.006 

64  B. 

Virgin  is 

6.5 

12    6    8.595 

-0.0004 

7  18  25.28 

+0.017 

78  B. 

Viiginis 

6.5 

12    9  57.247 

-0.0051 

5  15    7.71 

+0.114 

q 

Virginis 

5.3 

12  29  26.539 

-0.0057 

-  8  59  19.31 

+0.004 

X 

Virginis 

4.8 

12  34  54.542 

-0.0056 

7  32    0.49 

-0.031 

370  B. 

Virginis 

6.0 

12  49  56.310 

-0.0058 

11  11  36.06 

-0.037 

69 

Virginis 

4.9 

13  22  58.182 

-0.0086 

15  32  17.99 

+0.013 

75 

Virginis 

5.6 

13  28  22.209 

-0.0050 

14  55  52.16 

+0.004 

83 

Virginis 

• 

5.6 

13  39  57.706 

+0.0007 

-15  45  25,25 

-0.011 

85 

Virginis 

6.1 

13  41    3.544 

-0.0029 

15  20  45.03 

-0.034 

87 

Virginis 

5.8 

13  42  50.974 

+0.0025 

17  26  23.19 

-0.046 

89 

Virginis 

5.1 

13  45  18.232 

-0.0077 

17  42  58.11 

-0.040 

43  H. 

Virginis 

5.5 

14  10  46.165 

-O.0031 

17  48  33.31 

-0.015 

231  G. 

Virginis 

6.4 

14  12  24.947 

-O.00O5 

-18  11  43.43 

+0.106 

236  G. 

Virginis 

5.7 

14  13  59.390 

-O.0039 

18  19  37.76 

-0.001 

9  G. 

Libne 

6.5 

14  30    6.990 

+0.0032 

20    4  16.41 

-O.004 

17  G. 

Librae 

6.4 

14  41  24.812 

-0.0047 

20  49  13.41 

-0.121 

18  G. 

Librae 

6.1 

14  42  26.881 

-0.0032 

20  58  23.06 

-0.014 

43  B. 

Librae 

5.7 

14  52  33.447 

+0.0745 

-21    2  16.10 

-1.798 

47  G. 

Librae 

6.1 

15    1  36.199 

+0.0065 

21  42  20.28 

-0.051 

64  G. 

Librae 

5.8 

15  11  30.636 

-0.0028 

22    5  21.06 

+0.018 

153  B. 

Librae 

6.3 

15  28  10.560 

-0.0006 

24  12  17.52 

-0.042 

169  B. 

Librae 

6.0 

15  32  51.556 

-O.0017 

22  51  48.79 

-O.068 

177  B. 

TJbrae 

6.2 

15  34  24.728 

-0.0016 

-22  52  34.32 

-0.034 

42 

T  librae 

5.0 

15  35  18.725 

-O.0018 

23  32  45.12 

-0.027 

6 

Scorpii 

4.7 

15  45  55.379 

-0.0023 

25  29  48.77 

-0.044 

A 

Scorpii 

4.6 

15  48  33.918 

-O.0017 

25    4  37.30 

-0.023 

31  B. 

Scorpii 

5.4 

15  48  52.601 

-0.0022 

24  17     1.47 

-0.087 

32  B. 

Scorpii 

' 

5.3 

15  48  55.686 

-0.0023 

-23  43  42.31 

-0.016 

3 

Scorpii 

5.9 

15  49  36.677 

-0.0031 

24  59  43.75 

-0.029 

4 

Scorpii 

5.7 

15  50  25.281 

-0.0038 

26     1    8.79 

-0.028 

40  B. 

Scorpii 

5.4 

15  53  32.380 

-0.0031 

24  35  23.09 

+0.004 

It 

Scorpii 

3.0 

15  53  46.018 

-0.0010 

25  52  23.56 

-0.048 

48  B. 

Scorpii' 

4.9 

15  58  15.872 

-0.0048 

-25  37  55.06 

-0.04S 

50  B. 

Scorpii 

6.4 

15  58  51.924 

+0.0017 

-24  29  43.76 

-o.osa 
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Name  of  Star. 

Mami- 
tude. 

Right  Aaoensioii. 

Annual 
Prox>er  Motion. 

Declination. 

Annual 
Proper  Motion. 

57  B. 

Scorpii 

5.7 

h    m       8 
16     1     5.617 

s 

-0.0011 

•       /      // 
-23  22  40.33 

-O.004 

24  G. 

Scorpii     . 

6.2 

16    2  49.247 

0.0000 

24  14  17.28 

-0.068 

65  B. 

Scorpii 

5.5 

16    3    0.316 

+0.0095 

26    6    7.64 

+0.023 

27  G. 

Scorpii 

5.8 

16    3  42.678 

+0.0032 

23  27  42.72 

-O.012 

41  G. 

Scorpii 

6.3 

16    8  42.240 

-0.0004 

24  12  29.26 

-O.034 

85  B. 

Scorpii 

6.0 

16    9  47.841 

-O.0005 

-25  15  52.05 

+0.012 

19 

Scorpii 

4.9 

16  15  34.705 

-0.0012 

23  58    3.51 

-0.013 

6 

Scorpii 

3.1 

16  16    4.779 

-0.0011 

25  23  32.01 

-0.039 

a 

Scorpii 

1.2 

16  24  15.249 

-0.0006 

26  14  47.60 

-0.028 

22 

Scorpii 

4.8 

16  25    6.113 

-O.0O04 

24  55  51.78 

-0.016 

116  B. 

Scorpii     . 

6.2 

16  26  13.394 

-0.0013 

-26  21  20.39 

-0.037 

126  B. 

Scorpii 

6.1 

16  36  30.626 

-0.0023 

24  18  21.25 

-0.004 

134  B. 

Scorpii 

6.4 

16  39    4.635 

+0.0012 

27  17  57.66 

-0.014 

88  B. 

Ophiuchi 

G.3 

16  54  49.022 

+0.0005 

24  57  55.82 

-0.015 

26 

Ophiuchi 

5.8 

16  55    0.647 

+0.0036 

24  51  42.30 

-0.053 

118  B. 

Ophiuchi 

6.2 

17    1  40.788 

-0.0008 

-26  24    1.63 

-0.046 

137  B. 

Ophiuchi 

6.3 

17     7    4.248 

+0.0058 

25    9    8.10 

-0.045 

95  G. 

Ophiuchi 

6.1 

17     7    9.446 

+0.0008 

27  39  32.92 

-0.029 

36 

Ophiuchi  (Jy'ir*/ ^r  r) 

5.4 

17  10  10.761 

-0.0360 

26  28  50.34 

-1.169 

6 

Ophiuchi 

3.4 

17  16  50.939 

-0.0006 

24  55    0.35 

-0.036 

43 

Ophiuchi 

5.4 

17  18    4.293 

-0.0002 

-28    3  45.04 

-0.040 

136  G. 

Ophiuchi 

6.3 

17  21  43.349 

-0.0010 

25  52  11.77 

-0.003 

151  G. 

Ophiuchi 

6.0 

17  26  31.425 

+0.0012 

26  12  22.29 

-0.026 

163  G. 

Ophiuchi 

6.3 

17  38    0.350 

+0.0002 

27  50  40.43 

-0.017 

X 

Ss^ttarii  {yar.) 

4.4 

17  42  16.356 

+0.0002 

27  47  59.34 

-0.015 

4  G. 

SagittArii 
Ophiuchi 

6.2 

17  43  12.613 

-O.0003 

-26  56  46.04 

-O.030 

63 

6.1 

17  49  43.904 

-0.0001 

24  52  17.05 

-0.015 

10  G. 

Ragittarii 

5.7 

17  51  23.602 

+0.0024 

28    3    8.53 

+0.015 

7 

Sagittarii 

5.5 

17  57  42.208 

-O.0003 

24  16  57.01 

-0.007 

9 

Sagittarii 

6.0 

17  58  43.358 

-0.0006 

24  21  48.19 

-0.006 

66  B. 

Sagittarii 

4.7 

18  12  47.708 

0.0000 

-27    4  25.46 

+0.015 

67  B. 

Sagittarii 

6.4 

18  13  29.657 

-0.0044 

25  38  14.07 

-0.062 

70  B. 

Sagittarii 

6.4 

18  16  21.147 

+0.0013 

24  57  14.38 

-0.001 

68  G. 

Sagittarii 

6.2 

18  22  29.563 

0.0000 

26  41    7.67 

-0.046 

\ 

Sagittarii 

2.9 

18  22  47.209 

-0.0033 

25  28    9.43 

-0.190 

69  G. 

Sagittarii 

6.3 

18  22  51.810 

+0.0018 

-26  48  30.14 

-0.032 

m  B. 

Sagittarii 

6.5 

18  23  43.012 

-0.0063 

26  38  10.42 

-0.054 

24 

Sagittarii 

5.7 

18  28  45.614 

-0.0002 

24    5  45.63 

-0.020 

117  B. 

Sagittarii 

5.8 

18  33  24.143 

-0.0015 

23  34  39.05 

-0.020 

26 

Si^ttarii 

6.1 

18  36  44.258 

+0.0021 

23  54  45.29 

-0.023 

126  B. 

Sagittarii 

5.7 

18  39  39.759 

-0.0008 

-25    5  47.06 

-0.041 

v^ 

Sagittarii 

5.0 

18  49    5.945 

+0.0001 

22  50  57.28 

-0.021 

y» 

Ss^ttarii 

5.1 

18  50    2.487 

+0.0009 

22  46  37.75 

-0.024 

6 

Sagittarii 

2.1 

18  50    3.394 

-0.0003 

26  24    7.93 

-0.075 

154  B. 

Sagittarii 

5.9 

18  50  55.523 

-0.0010 

23  16  54.34 

-0.021 

162  B. 

Sagittarii 

6.4 

18  53  11.524 

-0.0009 

-24  59  23.23 

-0.020 

127  G. 

Sagittarii 

6.4 

18  55  15.555 

+0.0023 

25    3  35.36 

+0.051 

168  B. 

Sagittarii 

6.3 

18  56  33.980 

+0.0005 

22  48  52.35 

+0.009 

172  B. 

Si^ttarii 

5.8 

18  57  19.375 

+0.0002 

24  57  48.63 

-0.172 

189  B. 

Sagittarii 

6.1 

19    3    6.704 

+0.0012 

24  47  21.82 

+0.001 

191  B. 

Sagittarii 

6.5 

19    3  40.007 

-O.OOll 

-23  19  25.38 

-0.057 

199  B. 

Sagittarii 

6.4 

19    7  26.877 

-0.0003 

-21  47  65.53 

-0.040 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 


Tbs  Stak's 


Name. 


47  G. 

64  G. 
153  B. 

42 
b 

A 

31  B. 

32  B. 
3 

4 

40  B. 

If 

48  B. 
50  B. 
24  G. 

65  B. 
85  B. 

6 

a 

22 

116  B. 
134  B. 


29 
X 
151  B. 
96  B. 
6 

ibO  B. 

170  B. 
186  B. 
252  B. 

6  Q. 
22  B. 

9 
16 

X 

19 
22 
d 
136  B. 

76 

lo! 

105 
3 

4 

t 
35  B. 
47  B. 
15 

6 


Librse 
librae 
Libne 
Librse 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scoipii 
Scorpii 

Scorpii 
Scorpii 
Scoipii 
Scorpii 
Scorpii 

Scorpii 
Scoipii 

Uranus 

Capricomi 

Capricomi 

Capricomi 

Aqiiarii 

Aquarii 

Aqiiarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 
Piscium 
Piscium 
Piscium 
Arietis 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis 

ArietiB 


Hag 


6.1 
5.8 
6.3 
5.0 
4.7 

4.6 
5.4 
5.3 
5.9 
5.7 

5.4 
3.0 
4.9 
6.4 
6.2 

5.5 
6.0 
3.1 
1.2 
4.8 

6.2 
6.4 


6.2 

5.5 
5.5 
6.1 
6.5 
4.3 

6.0 
5.3 
6.0 
6.1 
5.8 

6.2 
6.4 
4.9 
64 
5.7 

4.6 
5.4 
5.8 
5.4 
6.5 

6.3 
3.7 
6.2 
6.1 
6.4 

5.8 
5.1 
6.4 
6.5 
5.9 

I  5.6 


M).04 
0.08 
0.16 
0.17 
0.22 

M).22 
0.22 
0.22 
0.23 
0.24 

rO.24 
0.24 
0.26 
0.25 
0.26 

M).27 
0.28 
0.30 
0.32 
0.32 

M).33 
0.36 


Red 'ns  from 
1016.0. 


A« 


Aa 


// 


2.8 
2.9 
2.7 
3.0 

2.8 


1-21  42.4 

22  5.4 

24  12.3 

23  32.8 

25  29.9 


3.01 
3.1 
3.3 
3.0 

2.8 


3.2 
2.9 
3.0 
3.3 
3.4 


1-24  35.4 
25  52.4 
25  38.0 
24  29.8 
24  14.3 


3.01 
3.4 
3.5 
3.5 
3.7 


1-26    6.2 
2515.9 

25  23.6 

26  14.9 
24  55.9 


3.5 
3.6 


h0.14 

0.05 

0.03 

M).03 

+0.05 

+0.06 
0.06 
0.07 
0.10 
0.20 

+0.20 
0.30 
0.31 
0.32 
0.36 

+0.39 
0.40 
0.43 
0.56 
0.67 

+0.81 
0.96 
0.99 
1.01 
1.05 


+1.06 
1.12 
1.16 
1.19 
1.21 

+1.26 


4.4 
3.2 
3.4 
2.8 
1.7 

2.0 
1.6 
1.4 
1.0 
0.1 

0.9 
2.3 
2.7 
2.7 
3.2 

3.3 
4.0 
3.9 
6.4 
7.2 

+  9.0 

10.1 

9.9 

10.6 

11.0 


+10.8 
11.2 
11.3 
11.3 
11.8 

+11.9 


Apparent 
Dedtna- 

tiOD. 


k25    4.7 
24  17.1 

23  43.8 

24  59.8 
26    1.2 


h26  21.4 
27  18.0 

NEW 

-17  15.4 

-15  31.3 
1145.3 

13  6.9 
10  42.5 

8  12.1 

9  27.6 
8  14.6 
7  37.2 

6  59.1 
5  26.1 

2  50.7 
010.2 
0  47.8 
0  39.7 
138.2 

119.1 

3  1.3 
2  27.9 

7  43.5 

8  53.9 

+12  30.5 

14  55.0 

14  14.1 

15  59.0 

16  59.7 

+16  32.5 

17  24.7 
17  51.2 
17  38.0 
19    6.5 

+19  31.0 


At  Conjunction  in  R.  A. 


Oreenwich 
Mean  Time. 


d 
1 


h    m 

2  24.0 

617.4 

12  43.2 

15  26.0 

19  25.6 

20  24.9 
20  31.8 
20  33.0- 

20  48.3 

21  6.4 


22  16. 

22  21. 
0    1. 
014.3 
141.8 

145.8 
415.3 
6  32.8 
9  30. 
9  49. 


0  + 


0  + 
0  + 


6+11 
0-11 


10  13.3 
14  50.4 

MOON, 


6 


9 


23  32.8 

1  6.2 

2  40.4 

6  20.3 
17  50.1 

19  21.0 

7  51.1 
9  33.2 
9  42.8 

14  19.0 

17  10.5 
19  22.4 

22  12.1 
12  50.3 

23  25.4 

12  25.1 
1    6.8 

3  17.8 
515.4 

8  44.2 

9  32.6 
14  8.6 
17  19.3 

19  20.8 

20  45.1 

13    0  28.3 


10 

11 
18 


Hour 
Angle, 

H 


h    m 
6   2. 
946.2 
8   3.6 
527. 
137.8 


1-0.8010 

-1.0193 

+0.1756 

.8314 

+0.6226 


5-0 


041. 
034. 
033.2 
018. 
0  1.2 


0+0 


4-0 


.0943 
.7046 

1-1.2569 
.0299 

+0.9506 


6-0 


+ 
+ 

+ 
+ 
+ 


1   5. 

110.2 

245.9 

258. 

422.5 

426.4 
649. 
9  1. 
51.2 
51.3 


5-0 


6-0 


4-0 
0-0 


-11 28.0 
-  7   3.1 


1818.4-  746.3 

2010.5-  558. 
9  40.3+  7  2. 

11  4.4+  824.0 

12  51.3+10  7.21-0 
23  31.6-  334. 


3  32.8 

2  2. 
031. 

3  1. 
950.9 


-  822.7 
+  344. 
+  523. 
+  5  32.3 
+10  0.1 


-11 13.7 
-9  5. 
-  621.2 
+  7  50.9 
-552.9 

643.6 
457.4 
250.4 
056.3 
226. 


+  313.2-0.2424 
+  740.7-0.2522 


+1045.6 
-11 16.6 
-  954.9 


.5905 
+0.6711 
+0.2590 

.8876 
H.2850 

+0.5510 
.5064 
.5741 
+0.0421 
-1.2761 

+0.0994 
+0.7422 


+1.2762 

.0226 
.5595 
+1.1574 
.8213 
.6427 


3-0 
8-0 


0-0 


5-0 
4-0 
3-0 


0-0 
0-0 


+0.6376 
.1934 
.4204 
.1117 

+1.3368 

1-0.9239 
.3812 
.9341 
-0.7524 
-0.5552 

+0.5276 
.6770 
+0.6438 
-1.1437 
+0.2358 

-0.5297 
-0.2703 
+0.9381 
-0.5351 
.9028 


7-0 


2-0 


-0.1041 
+0.5294 
-0.8095 


-  6 18.5-0.5678 


58421-0.1598 
0.1503 
0.1336 
0.1262 
0.1149 


0. 

0.5882 

0.5946 

0.5972 

0.6007 


6016-0.1121 
0.1117 
0.1117 
0.1109 
0.1100 


0. 

0.6017 

0.6018 

0.6020 

0.6021 


0.6032 
0.6033 
0.6047 
0.6048 
0.6060 


0.6060-0.0961  +54-12 
0.6080  0.0884  -  4-77 
0.6096  0.0812  -  9-84 
0.6116  0.0717  +22 
0.6118  0.07071-62 


0.6121-0.06941+25 
0.6147-0.0542  +63 


0.5627 

0.5629 
0.5502 
0.5489 
0.5473 
0.5385 

0.5385 
0.5373 
0.5361 
0.5335 
0.5261 

0.5252 
0.5191 
0.5183 
0.5183 
0.5166 

0.5156 
0.5150 
0.5142 
0.5115 
0.5110 

0.5118 
0.5140 
0.5145 
0.5149 
0.5158 

0.5160 
0.5173 
0.5183 
0.5190 
0.5194 

0.5207 


-0.1066 
0.1064 
0.1014 
0.1007 
0.0963 


+0.2282 

+0.2314 
0.2475 
0.2488 
0.2504 
0.2582 

+0.2582 
0.2591 
0.2599 
0.2616 
0.2647 

+0.2649 
0.2645 
0.2642 
0.2642 
0.2631 

+0.2622 
0.2614 
0.2603 
0.2522 
0.2441 

+0.2319 
0.2175 
0.2148 
0.2123 
0.2077 


0.19581+37 
0.1928  +77 
0.1907 ^  2 

+0.1850 


Limlt- 
Inf  Par- 
allels. 


N. 


1-14 
29 
+35 
-19 
+60 

+29 
-14 
-56-80 
+22-45 


-90 
-90 
-33 
-90 
-  8 

38 
h90 


+64 

-  7 
+62 
+36 
-25 


+14 

-85 
-  5 
-28 
-90 


-63-69 


+73 


+; 
+10 
+77 
-  4 


+79 
+31 
+20 
+36 
+83 

-  7 


k75 
8 

+85 
22 
56 

1+15 


+90 
+14 
-  7 


+0.2067  +30-49 
0.2003  +29^9 


S. 


-40 
-70 

-37 
0 


+38 


35^4 


-78 
+25 
k90 


8-85 


-10 
-54 
-68 
^9 
+40 

-90 


+23-65 
-  71-89 
+  4 
+14 


-89 
-77 

-16 
-86 
-9 
-82 
-29 

-69 


+28-52 


+13 
-66 
-73 


-40 
-7 
71 


kl3-64 
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Trx  STAB'a 


.Vt  Conjvnciiion  m  R.  A. 


Limit- 
ing Par- 
allels. 


NAme. 


172  B. 
189  B. 

i> 

208  B. 
X 

49 

53 
274  B. 
329  B. 
336  B. 

6 

o 


Sagittaiii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Capricomi 
Capricomi 


Mag. 


5.8 
6.1 
4.9 
6.1 
4.9 

5.5 
6.3 
6.1 
6.1 
6.5 

5.5 

5.6 


Red'ns  from 
1910.0. 


A« 


40.86 
0.83 
0.81 
0.80i 
0.77 

k0.76l 
0.71 
0.71 
0.63 
0.62 

+0.55 
40.51 


tkt 


Appttint 

DeoUna- 

tkm. 


OrMowlch 
Mean  Time. 


Hour 
Ange, 


tt 


4.0 
3.9 
3.6 
3.9 
3.6 

3.7 
3.5 
3.5 
3.1 
3.1 

3.5 
3.4 


-24  57.9 

25  24.2 
24  19.5 
24  40.4 

1-24  7.7 
23  37.2 
23  37.4 
22  58.2 
22  50.0 

-19  22.9 
-18  51.8 


d  h  m 
88  10  56.1 
13  9.5 
15  57.9 
15  59.0 
19  45.4 

19  51.1 
128.5 
135.4 

10  4.0 

11  0.8 


89 


17  24.3 
21  43.6 


h    m 

931. 

723.5 

442. 

441. 

1   3.7 


5-0 


040 

0-0 


-058. 
+  425. 
4  4  32.5 
-11 18. 
-1024.4 


-  4  15.5 

I-  0  6. 


.0402 
40.0341 
.9842 
.0971 
40.7378 


l40 


840 


.2037 
.4877 

40.5075 
.2032 

41.2271 

1.0897 
.7865 


84l 


0-0 


0.5892 
0.5861 
0.5860 
0.5808 
0.5802 


N. 


0.5935140.1069 

0.5925 

0.5912 

0.5912 

0.5892 


4221-45 
[-41 

4l6 


0.1153  4261-41 
0.1231  465 
0.1232  4201-49 
0.1335  465-1 

437-31 


40.1338 
0.1486  |f54|-16 
0.1488  456-15 
0.1697  467  434 
0.17191467437 


0.5760140.1862 
0.573040.1953 


S. 


-30-90 
-  9-90 


MARCH. 

V 

Capricomi 

5.3 

40.48 

-  3.2 

-18  26.2 

1    157.0 

+  357.8 

-0.3729 

0.5701 

+0.2036 

4l4 

-65 

81  B. 

Capricomi 

6.4 

0.46 

3.0 

18  20.8 

5  51.0 

+  7  43.2 

+0.3465 

0.5674 

0.2109 

463 

-24 

19 

Capricomi 

5.7 

0.44 

2.8 

18  14.6 

8   9.6 

+  956.7 

+0.7340 

0.5657 

0.2150 

472 

-3 

94  B. 

Capricomi 

5.7 

0.42 

3.1 

16  21.4 

9  24.0 

+11   8.3 

-0.8941 

0.5649 

0.2171 

-12 

-90 

21 

Capricomi 

6.5 

0.42 

2.8 

17  51.6 

10  44.7 

-1133.8 

+0.9106 

0.5639 

0.2194 

472 

4  8 

e 

Capricomi 

4.2 

40.41 

-2.7 

-17  34.1 

12  55.2 

-  928.1 

41.0989 

0.5624 

40.2229 

472 

421 

Mbhcurt 

0.3 

-16  54.9 

NEW 

15  17.5 
MOON. 

-  711.0 

40.9775 

0.5194 

0.2215 

+73 

4ll 

136  B. 

Piscium 

6.5  '4O.22 

4  3.5 

4  8  53.9 

5  18  16.9 

-  725.4 

+0.1661 

0.5251 

40.2497 

+52 

-32 

75 

Piflcium 

6.3  40.27 

4  4.9 

4l2  30.5 

6    6  41.7 

+  4  36.2 

-0.5987 

0.5259 

40.2373 

4ll 

-74 

lol 

Piscium 

3.7 

0.35 

6.1 

14  54.9 

18  49.6 

-  7  38.8 

-0.3564 

0.5276 

0.2223 

424 

-^7 

Piacium 

6.2 

0.37 

6.0 

14  14.0 

20  54.8 

-  5  37.6 

+0.8273 

0.5281 

0.2195 

490 

4  7 

105 

Piscium 

6.1    0.38 

6.6 

15  58.9 

22  47.3 

-  348.7 

-0.6201 

0.5283 

0.2168 

4lO 

-71 

3 

Arietis 

6.4    0.40 

7.0 

16  59.7 

7    2    7.2 

-  035.0 

-0.9841 

0.5290 

0.2121 

-12 

-73 

4 

Arietis 

5.8  40.41 

4  6.9 

4l6  32.4 

2  53.5 

4  0  9.9 

-0.3367 

0.5291 

40.2110 

425 

-54 

t 

Arietis 

5.1 

0.44 

7.3 

17  24.6 

7  17.9 

4  4  25.8 

-0.3503 

0.5301 

0.2043 

424 

-54 

35  B. 

Arietis 

6.4 

0.47 

7.5 

17  51.1 

10  20.8+  7  22.9 

-0.2076 

0.5307 

0.1996 

+32 

^6 

47  B. 

Arietis 

6.5 

0.49 

7.6 

17  37.9 

12  17.3+  915.6 

+0.4127 

0.5312 

0.1964 

+63 

-13 

15 

Arietis 

5.9 

0.50 

8.0|  19    6.4 

13  38.2+1033.9 

-0.9033 

0.5315 

0.1943 

-8 

-71 

6 

Arietis 

5.6 

40.54 

4  8.2 

+19  30.9 

17  12.7-  9  58.5-0.6592 

0.5323 

40.1883 

4  7 

-69 

26 

Arietis 

6.2 

0.60 

8.4 

19  29.1 

23    8.6|-  414.0+0.4592 

0.5338 

0.1780 

472 

-9 

V 

Arietis 

5.4 

0.64 

9.1 

21  36.1 

8    2  59.0-  031.2-1.1508 

0.5348 

0.1710 

-28 

-68 

u 

Arietis 

5.7 

0.66 

8.6 

19  39.4 

4  40.4+  1    7.0+1.2337 

0.5352 

0.1679 

489 

444 

B 

Arietis  {mean) 

4.6 

0.75 

9.1 

21    0.5 

12  33.0+  844.1+1.0412 

1 

0.5372 

0.1529 

f90 

429 

64 

Arietis 

5.8 

40.90 

410.3 

+24  25.8 

9    0   8.6-  4   3.4 

-1.0377 

0.5400+0.12941 

-20 

-66 

66 

Arietis 

6.1 

0.93 

9.6 

22  31.1 

2    4.6-  211.2 

+1.2912 

0.5405 

0.1253 

474  458 

7 

Tauri 

5.9 

0.97 

10.2 

24  11.2 

4  48.8+  027.5 

-0.1920 

0.5411 

0.1195 

f32-36 

11 

Tauri 

6.1 

1.01 

10.4 

25    3.7 

7  42.2+  315.1 

-0.8114 

0.5417 

0.1133 

-4-65 

16 

Tauri 

5.4 

1.04 

10.1   24    1.7 

9  33.8+5   3.0 

+0.5236 

0.5421 

0.1092 

f79  4  2 

17 

Tauri 

3.8 

41.04 

410.0+23  51.2 

9  36.0+  6  5.0 

+0.7197 

0.5421 

40.1091 

f90 

4l3 

18 

Tauri 

5.6 

1.04 

10.2 

24  34.8 

943.2I+  512.0 

-0.0611 

0.5421 

0.1089 

439 

-28 

4 

Tauri 

4.3 

1.04 

10.1 

24  12.5 

9  44.81+  5 13.5 

+0.3482 

0.5421 

0.1088 

464 

-  7 

Tauri 

4.1 

1.04 

10.1 

24    6.5 

10    1.8+  5  30.0 

+0.4868 

0.5422 

0.1082 

f75 

0 

21 

Tauri 

5.8 

1.04 

10.1 

24  17.8 

10   3.9+  5  32.1 

1 

+0.2863 

0.5422  0.1081 

460 

-10 

22 

Tauri 

6.5 

41.05 

410.1 

+24  16.2 

10    7.8+  5  35.8 

+0.3221 

0.5422  +0.1080 

f63 

-8 

23 

Tauri 

4.3 

1.05 

9.9 

23  41.4 

1015.9,+  543.6 

+0.9699 

0.5422 

0.1076 

t-90 

429 

V 

Tauri 

3.0 

1.05 

10.0 

23  50.9 

10  47.6  +  6 14.2 

+0.8529 

0.5423 

0.1065 

f90 

421 

27 

Tauri 

3.7 

1.06 

9.9 

23  48.0 

1133.6,+  658.7 

+0.9877 

0.5425 

0.1048 

490 

431 

28 

Tauri 

5.2 

1.06 

10.0 

23  53.0 

1134.2+  6  59.3 

+0.8973 

0.5425 

0.1048 

490 

424 

14  H. 

Tauri 

5.3 

+1.08 

410.4 

+25  19.8 

12    3.8: 

+  7  27.91 

-0.6325 

0.5426 

40.1037 

4  7 

-61 
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MARCH. 


Thx  Stae's 


Name. 


231  G. 

236  G. 

9  G. 

17  G. 

18  G. 

43  B. 

47  G. 

64  G. 
153  B. 
169  B. 

177  B. 
42 
6 
A 

31  B. 

32  B. 
3 

4 
40  B. 

K 

48  B. 
50  B. 
24  G. 

65  B. 

85  B. 

6 

a 
22 

116  B. 
134  B. 

118  B, 
95  G. 
36 

136  G. 

151  G, 

163  G. 
X 

4  G. 

66  B. 

67  B. 

70  B. 

68  G. 
X 

69  G. 

86  B. 

126  B, 
162  B. 

127  G. 
172  B. 
189  B. 

191  B. 

208  B, 

X 

49 

53 


Virginia 

Virginis 

Libne 

Libne 

Libne 

Librse 
Libne 
Libne 
Libne 
Libne 

Libne 

Libne 

Scorpii 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scoipii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Ophiuchi 
Ophiuchi 
Ophi.  (Ut  $tar) 
Ophiuchi 
Ophiuchi 

Ophiuchi 
Sagittarii  (var,) 
Sagittarii 
Si^ttarii 
Si^ttarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sf^ttarii 
Si^ttarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 


MiW 


6.4 
5.7 
6.5 
6.4 
6.1 

5.7 
6.1 
5.8 
6.3 
6.0 

6.2 
5.0 

4.7 
4.6 
5.4 

5.3 
5.9 
5.7 
5.4 
3.0 

4.9 
6.4 
6.2 
5.5 
6.0 

3.1 
1.2 
4.8 
6.2 
6.4 

6.2 
6.1 
5.4 
6.3 
6.0 

6.3 
4.4 
6.2 
4.7 
6.4 

6.4 
6.2 
2.9 
6.3 
6.5 

5.7 
6.4 
6.4 
5.8 
6.1 

6.5 
4.9 
6.1 
4.9 
5.5 

6.3 


Rad'ns  from 
1916.0. 


A« 


+2.66 
2.66 
2.65 
2.64 
2.64 

+2.64 
2.61 
2.58 
2.57 
2.54 

+2.53 
2.54 
2.54 
2.52 
2.51 

+2.50 
2.52 
2.53 
2.50 
2.52 

1+2.50 
2.48 
2.47 
2.50 
2.46 

+2.44 
2.42 
2.40 
2.42 
2.39 

1+2.29 
2.28 
2.24 
2.19 
2.18 

+2.15 
2.13 
2.12 
1.98 
1.95 

+1.93 
1.93 
1.90 
1.93 
1.92 

+1.82 
1.75 
1.74 
1.73 
1.70 

+1.67 
1.67 
1.66 
1.61 
1.60 

1+1.52 


Aa 


// 


-16.3 
16.2 
15.4 
15.0 
14.9 

-15.0 
14.1 
13.6 
12.5 
12.7 

-12.6 
12.4 
11.4 
11.4 
11.6 

-11.8 
11.4 
11.0 
11.3 
11.0 


-18  12.0 
18  19.9 
20  4.5 
20  49.5 
20  58.6 

k21  2.5 
2142.6 
22    5.6 

24  12.5 

22  52.0 

-22  52.8 

23  33.0 

25  30.0 

25  4.8 

24  17.2 

1-23  43.9 
24  59.9 

26  1.3 

24  35.6 

25  52.6 


-10.8 
11.2 
11.0 
10.4 
10.4 

-10.1 
9.4 
9.8 
9.3 
8.4 

-  7.6 
7.0 
7.5 
6.9 
6.5 

-  5.4 
5.2 
5.5 
4.0 
4.5 

-  4.6 
3.7 
4.1 
3.6 
3.6 

-  3.4 

2.8 
2.7 
2.7 
2.5 

-  3.0 
1.9 
2.3 
1.8 
1.9 

1. 


-  1.5L-23 


Apparent 
DeoUiiA- 

tiOD. 


1-25  38.1 
24  29.9 

24  14.5 
26    6.3 

25  16.0 

1-25  23.7 

26  15.0 

24  56.0 

26  21.5 

27  18.1 

-26  24.2 
27  39.7 
26  29.0 

25  52.3 

26  12.5 

k27  50.8 

27  48.1 

26  56.9 

27  4.5 

25  38.3 

1-24  57.3 

26  41.2 

25  28.2 

26  48.6 
26  38.2 

1-25    5.8 

24  59.4 

25  3.6 
24  57,9 

24  47.4 

1-23  19.5 

25  24.2 
24  19.4 
24  40.4 
24    7.7 

37.2 


At  CoNJUivcnoN  m  R.  A. 


Green  wioh 
Mean  Time. 


d 
88 


h    m 

0  53. 

134. 

8  29.1 
13  15.0 
13  41.1 


4+10 
3+11 


17  53. 

21  37.4 
88    140.1 

8  23.2 
10  15.3 

10  52.4 
11 13.9 

15  25.9 

16  28.3 
16  35.6 

16  36.8 

16  53.0 

17  12.1 

18  25.5 
18  30.8 

20  16.4 
20  30.5 

22  3.0 
22    7.3 

84    0  45.6 

311.5 
6  20.5 

6  40.1 

7  6.0 
12    1.4 


7  + 


3  2.6 
+  638. 
+1031.4 

-  7   1.1 

-  5 13.3 

-  4  37.7 

-  417.1 

-  0 15.0 
+  045.0 
+  0  52.0 


20  37.71+ 

22  42.4 

23  51.1 

85  4  13.5 

6  2.6 

10  23.5 
12  0.5 
12  21.8 
23  36.9 
23  52.9 

86  0  58.5 
3  19.6 
3  26.4 
3  28.2 
3  47.8 

9  56.4 

15  11.7 

16  0.1 
16  48.5 
19    4.7 

19  17.8 
2156.7 

21  57.8 

87  149.2 
155.2 

7  40.4 


Hour 
Angle, 

H 


h    m 
39.6 
19.2 

6    1.1 

125. 

1  0.6 


6-0 


0-0 


053.2 

1  8.7 
127.0 

2  37.5 
242.6 


4  24. 
4  37.6 
6  6.3 
610.5 
842.4 

+11   2.4 
-956.3 

-  9  37.4 

-  9 12.6 
-4  29.2 


0+0 


345.9 
+  545.4 
+  651.3 
+11  2.8 
-1112.6 


7  2.4 
529.4 
5  9 
5  38.4 

5  53.7 

656.7 

912.0 

918.6 

920. 

939.1 

827.3 
324.6 

2  38.2 
151.7 
019.1 

031.7 

3  4.3 
3  5.3 
647.7 

6  53.3 

Ull  34.7 


+ 
+ 
+ 
+ 
+ 


-0.5475 
-0.5470 
-0.0777 
.1648 
-0.0841 

-0.7274 
.6419 
-0.8606 
+0.3684 
-1.2336 

-1.2971 
-0.6597 
+0.8352 
+0.2945 
-0.5249 

-1.0916 
+0.1675 
+1.1739 
-0.4063 
+0.8888 


0+0 


.4677 
-0.7098 
-1.1171 
+0.7695 
-0.3149 

-0.3827 
+0.2637 
-1.1033 
+0.3133 
+0.9798 

-0.2635 
+0.9660 
-0.2479 
-0.9046 
-0.5622 

+1.1428 
+1.1294 
.2729 
+0.8581 
-0.5811 

-1.2073 
+0.6993 
-0.5244 
.8335 
+0.6821 

-0.3917 
+0.0016 
+0.1563 
+0.1444 
+0.2184 

kl.2415 
+1.1758 
+0.0847 
+0.9255 
+0.3862 

+0.6697 


3+0 


0.55961-0 

0.5600 

0.5652 

0.5687 

0.5690 


0.5720-0 

0.5747 

0.5774 

0.5818 

0.5830 


0.5833W) 

0.5835 

0.5859 

0.5866 

0.5866 


0.58661-0 

0.5867 

0.5869 

0.5876 

0.5876 


0.58861-0 

0.5886 

0.5893 

0.5893 

0.5906 


0.59661-0 

0.5969 

0.5970 

0.5973 

0.5972 


0.5970 
0.5968 
0.5968 
0.5945 
0.5944 

0.5941 
0.5933 
0.5933 
0.5933 
0.5931 

0.5907 
0.5882 
0.5879 
0.5874 
0.5863 

0.5862 
0.5847 
0.5847 
0.5824 
0.5824 

0.5788 


y' 


.1980 
0.1968 
0.1837 
0.1740 
0.1731 


.1640 
0.1566 
0.1460 
0.1293 
0.1245 


.1229 
0.1220 
0.1108 
0.1080 
0.1076 


.1076 
0.1068 
0.1060 
0.1026 
0.1024 


.0975  If49 
0.0968  -14 
0.0925  -42 
0.0923  +64 
0.0848  +  5 


0.5917-0.07771+  1 
0.5929  0.0685  +341-28 
0.5930  0.0676  -43-90 
0.5931  0.0663  +37-25 
0.5947  0.0616  +63+17 


.0264 

0.01891+621+16 

0.0154 
-0.0019 
+0.0038 


+0.0172 
0.0223 
0.0234 
0.0676 
0.0584 

+0.0617 
0.0687 
0.0690 
0.0691 
0.0701 


+0.0880 
0.1028 
0.1050 
0.10721+31 
0.1134  +36 


Limit- 
ing Par* 
allels. 


N. 


^f  6-79 
+  6-79 
+27-47 
22-52 
1+26-47 


-9 


-18 
+46 
-51 


-90 
5-90 
-90 
-22 

'-86 


-02 

-  9 
+65 
+39 

-  3 

39 
+32 
+64 

+ 
+64 


-69 
-90 
+  6 
-26 
-79 

-90 
-33 
+34 

21-69 
+10 


+  2 
-35 


+32 


+0.1140  -53-83 
0.1211  +65+34 
0.1212  +29-38 
0.1312  +66+12 
0.1316  +47-21 

+0.14591+651-  6 


-16 
-90 
-90 
+  2 
-62 

-67 


+  3-69 


-58 
-90 


-16-83 

+62+33 

+62 

+31 

+63 

-11 

-5:^ 

+621 
-  7 
+63 
+61 


+31 
-27 

+  8 
k85 

-86 
-2 
-79 
+  6 
-3 


+  2-68 
+23-42 


-34 
-34 
-30 
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The  Stab's 


Name. 


B 

37 
oo 

48 
52 

58 

187  B. 
192  B. 
82 


49  B. 
6 
6 

X 

o» 
81 

ic 
227  B. 

18 
19 

R 

A 
43 


48 

35 

d 

K 

75 

76 
359  B. 
388  B. 

V 

431  B. 
78  B. 

9 
370  B. 

75 
83 
85 

43  H. 
231  G. 

236  G. 
9  G. 

17  G. 

18  G. 
43  B. 

47  G. 

64  G. 
153  B. 
169  B. 
177  B. 

42 


Geminorum 
Geminorum 
Geminorum 
Geminorum 
Creminorum 

Geminorum 

B.D.+23**1744 

Geminorum 

Geminorum 

Geminorum 

CflHxnEi 

Neptune 

Cancri 

Cancri 

Cancri 

Cancri  (vqt^ 

Cancri 

Cancri 

Cancri 

Cancri 

Leonis 
Leonis 
Leonis  (vqt,) 
Leonis 
Leonis 

Leonis 

Sextantis 

Leonis 

Leonis 

Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 

Virginis 

Virginia 

Virginis 

Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginia 

Librae 

LibrsB 

Libree 

Librae 

Librae 
Librae 
Librae 
Libne 
Librae 

Libne 


Mag. 


3.2 
5.7 
5.2 
6.8 
6.1 

6.0 
6.4 
6.3 
6.3 
6.3 

5.5 
7.7 
6.0 
5.5 
4.2 

6.2 
5.7 
6.4 
5.6 
6.4 

5.8 
6.4 
15-10 
4.6 
6.3 

5.2 
6.1 
5.0 
5.7 
5.3 

5.4 
6.0 
6.3 
6.3 
4.5 

6.2 
6.5 
5.3 
4.8 
6.0 

5.6 
6.6 
6.1 
6.5 
6.4 

5.7 
6.5 
6.4 
6.1 
5.7 

6.1 
5.8 
6.3 
6.0 
6.2 

5.0 


Red'nsfrom 
1910.0. 


Aa 


+1.74 
1.81 
1.84 
1.90 
1.92 

+1^ 
2.00 
2.05 
2.05 
2.00 

+2.17 

•     •     « 

2.23 
2.24 
2.31 

+2.35 
2.33 
2.38 
2.40 
2.44 

+2.49 
2.49 
2.49 
2.56 
2.56 

^2.61 
2.62 
2.66 
2.66 
2.67 

+2.70 
2.70 
2.70 
2.70 
2.74 

+2.73 
2.82 
2.86 
2.87 
2.91 

+3.00 
3.03 
3.02 
3.08 
3.09 

+3.09 
3.13 
3.14 
3.15 
3.18 

+3.17 
3.17 
3.21 
3.18 
3.18 

+3.19 


ui 


tt 


4.8 

4.4 

3.61 

3.1 

3.2 

2.1 
1.6 
1.2 
0.9 
0.9 

-  0.8 

•    •     • 

1.8 
3.4 
4.1 


+25  13.0 

25  29.0 
24  20.2 
24  16.3 

26  2.0 

+23  6.5 
23  4.1 
23  12.9 
22  85.9 
28  21.0 

+21  49.6 
19.64.7 
21  0.8 
18  22.7 
18  27.8 


-  6.0+17 


6. 

6.7 
6.7 
6.9 
7.1 

-  9.7 

9.8 

9.8 

11.4 

13.1 

-13.6 
14.6 
15.6 
16.2 
16.8 

-16.6 
16.6 
17.1 
17.6 
17.7 

-18.0 
19.3 
20.0 
19.9 
20.2 

-20.0 
19.8 
19.8 
19.0 
18.9 

-18.8 
18.2 
17.7 
17.6 
17.7 

-16.7 
16.2 
16.0 
14.9 
14.8 

-14.7 


Apparent 

Dedina- 

tioo. 


33.0 
15  54.2 

15  20.0 

16  17.3 
15  43.6 

+12  11.7 
11  67.3 
11  49.0 

10  24.4 

6  68.0 

7  23.0 
5  11.1 

4  3.9 
2  24.4 
0  23.0 

2  28.1 
2  6.4 
0  35.3 
114.6 
0  21.9 

I-  168.6 

5  15.4 

8  69.7 
7  32.3 

11  11.9 

1-14  56.2 
15  45.8 
15  21.1 

17  48.9 

18  12.0 

1-18  19.9 
20  4.6 
20  49.5 

20  58.7 

21  2.6 

-21  42.6 

22  5.6 
24  12.6 
22  52.1 
22  52.8 

1-23  33.0 


At  Conjunction  in  R.  A. 


Greenwich 
Mean  Time. 


d 
9 


h     m 
2  68.0 
816.2 
1136.6 

16  18.6 

17  21 


Hour 
Angle, 

h    m 
-  230.7 
+  2  36.01 
+  649.8 
+1023. 
24. 


5+1124.4-0 


10 


11 


2133.0 
2    1.2 

5  66.1 
7  4.9 
9  34.6 

18  67.2 

21  26.4 

1    9.8 

6  47.8 
13  20. 


9t+ 


18 


18  45.6 

19  53.7 

3  25.0 

4  53. 

7  58. 


+1115.5 
-11 38.4 
-  420. 
254.6 
0  4.9 


9+ 


18 


20  59.2 

21  31.9 
2135.7 

811.1 
16    4. 


2213.0 
14  2  40.2 
1136.0 
14  54.2 
18  25.4 

2013.5 

21    3.9 

2318.8 

16    139.9 

615.9 


16 


17 


18 


7  0.3 
0  63.9 

10  22.4 

12  69.8 
20    7.3 

13  46.2 

18  54.2 

19  23. 

8  13.3 
8  66.1 


19 


9  35. 
16  19.4 

20  58.1 

21  23.4 
129.6 

5    7.3 
9    3.6 

16  35.8 

17  25.0 

18  1.0 


40.1871 
-0.6588 
+0.3928 
.0198 
.9764 


4-0 


832.4 
412.8 
026.4 
041.2 
3   6. 


11 49.1 
924.4 
647. 
020.5 
6   0.6 


+0.6723 
+0.1676 
-0.5043 
+0.0175 
1581 


0-1 


9-0 


-0.8814 
+0.8269 
.9997 
+0.9209 
-0.3682 

-0.4039 
+1.1747 
.2768 
+0.0182 
1-1.1067 


7+0 


6  + 


1117.9 

1046. 

1042. 

025. 

713.8 


2+0 
6+0 
7-0 


-1048. 
-  629.0 
+  210. 
+  623.2 
+  848.2 


+1033.1 
+1122.0 
1027. 

-  8 10.2 

-  342. 


-259.6 


-0.1291 
.0072 
.1420 
.7970 

+1.0015 


6-0 


9-0 


.9533 
+0.2842 

.7785 
+0.1365 
+1.3728 

-1.2932 
-1.1274 

.1056 
+1.2147 

.8987 


1-0 


6-0 


+0.6015 


-  938.8-0.6968 

-  028.2 

+ 
+ 


+0.8636 
2  4.1-1.3000 
8  67.8+0.7029 


2  + 


2  0.2+0.3393 
668.4+0.0247 
7  26.4  -0.6006 


4n.l 
330.8 


0- 


262. 
+  337.0 

+  8  5. 
+  829.6 
1-11 33.9 


3-0 


169.2 
343.9 
+  4 18.6 


-0.6959 
-0.4433 


.4413 
+0.0378 

.0386 
+0.0420 
-0.5853 


1-0 


8  4.6-0.4935 
417.6-0.7019 


+0.6240 
-1.0651 
-1.1167 


18  22.0+  4  38.6,-0.4866 


0.63981-0 

0.5380 

0.5368 

0.5361 

0.6346 


0.5330 
0.6313 
0.5298 
0.5294 
0.6284 


-90 


+13 


0.62481-0.1681 1-  8h68 

0.5239 

0.6226 

0.5206 

0.6184 


0.61681-0 

0.6164 

0.5144 

0.6141 

0.6134 


0.51121-0 

0.5111 

0.6111 

0.6102 

0.6102 


0.5106 
0.5109 
0.5124 
0.6130 
0.5140 


0. 

0.6147 

0.6163 

0.5161 

0.6177 


0.61801-0 

0.5263 

0.5318 

0.5336 

0.5383 


0.5616M) 

0.5658 

0.5662 

0.5669 

0.6675 


0.5681 
0.6736 
0.5774 
0.5777 
0.58101 


.0796 
0.0910 
0.0981 
0.1078 
0.1100 


-0.1184 
0.1272 

0.1346  If  151-56 
0.13681+43 
0.1414 


-30 


M681 
0.1623 
0.1685 
0.1775 
0.1874 


.1951 
.1967 


+21 
+90 


0 

0.2066  |f68 

0 

0 


.2085 
.2123 

.2268 
2273 
.2274 
.2373 
.2435 


-0.2477 
0.2503 
0.2546 
0. 
0.2570  Ml 


51441-0.2676 
0.2577 
0.2581 
0.2585 
0.2590 


.2591 
0.2566 
0.2525 
0.2509 
0.2459 


.2279 
0.2210 
0.2203 
0.1997 
0.1984 


-0.1972 
0.1842 
0.1744 
0.1735 
0.1644 


0.6837-0.1659 
0.58661  0.1463 
0.5912  0.1294 


0.5923 
0.5927 

0.5929 


0.1246  -34 
0.1229  -39 

-0.1220  ^ 


Limit- 
ing Par- 
aiUels. 


N. 


+54 
+11 
+68 
+41 
-16 


+90 
+62 


+90 
+23 


S. 


-12 
-55 
-  3 
-26 
-65 


+  9 

hl8 


-27 
-67 


-15-69 


+17 
-54 


-57 
+33 


-22 
+44!-35 

-21-74 

+36U6 
+43^-38 
+60-31 


0 
•90 


-  9 

+58 
2 


-80 
+14 

-83 

-27 
-86 


25581+50-36 
+46 


-35 
-21 
+37 
+89 


-88 
-88 
-48 
+28 


-  6-90 


+81 
+11 
+81 


-11 
-80 
+  4 


-39-89 


+79 
+65 


+10 
-  3 
+10 

10 
1+33 


31 
-9 
+56 


-  6 
-24 


+37-41 


-74 
-90 
-70 

-70 
-40 


+28-46 
+32-40 
-  1-83 


-76 
-90 
-13 
-90 
-90 

r75 
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LimJt- 

Trx  Stab's 

At  CoNJUNcnoN  m  R.  A. 

IncPaiv 
aUels. 

Name. 

lias. 

Red'nsfrom 
1916.a 

Appttint 

DflcUna- 

tion. 

OrMowlch 
Mean  Time. 

Hour 
Anirle, 

H 

Y 

2f 

/ 

N. 

s 

t 

o           / 

d     h     m 

h    m 

• 

• 

6 

Aquurii 

4.3 

+1.34 

+  4.0 

-812.0 

86  10  34.1 

-  9  20.0»-0.3342 

0.5311 

+0.2502 

f23-61 

160  B. 

Aquurii 

6.0 

1.35 

4.4 

9  27.5 

10  35.3 

-  9 18.9 

+0.9674 

0.5311 

0.2502 

f81 

+10 

P 

Aquarii 

5.3 

1.32 

4.1 

814.5 

12  11.6 

-  745.6 

+0.1159 

0.5303 

0.2512  f47-36 

170  B. 

Aquarii 

6.0 

1.30 

4.1 

7  37.1 

13  48.6 

-611.7 

-0.1214 

0.5296 

0.2522 

f34-49 

186  B. 

Aquarii 

6.1 

1.26 

4.1 

6  59.0 

17  34.5 

-  2  32.9 

+0.1758 

0.5279 

0.2542 

+51 

-^ 

6  G. 

Pisciom 

6.2 

+1.00 

+  3.9 

-2  60.7 

87    6  50.7 

+10 18.4 

-0.7068 

0.5234 

+0.2588 

+  5-90 

22  B. 

Piscium 

6.4 

0.96 

4.1 

-  0  10.1 

19  26.9 

-  128.5-0.2227 

0.5206 

0.2598 

f31 

-55 

nc 

Piscium 

4.9 

0.95 

4.0 

+  0  47.8 

21    9.3 

+  0 10.8 

-0.7874 

0.5203 

0.2597 

+  1 

-89 

9 

Piscium 

6.4 

0.94 

4.0 

0  39.7 

21 18.9 

+  020.0-0.6057 

0.5203 

0.2597 

fll 

-81 

16 

Piscium 

5.7 

0.90 

4.1 

138.2 

88    154.8 

+  447.5 

-0.4319 

0.5197 

0.2591 

+20-68 

X 

Piscium 

4.6 

40.88 

+  4.3 

+  1  19.1 

4  45.7 

+  7  33.2 

+0.6381 

0.5195 

+0.2585 

f84 

-9 

19 

Piscium 

5.4 

0.85 

4.1 

3    1.3 

6  56.8 

+  940.3 

-0.5811 

0.5194 

0.2580 

fl2 

-78 

22 

Piscium 

5.8 

0.84 

4.4 

2  27.9 

9  45.0 

-11 36.6 

+0.7254 

0.5193 

0.2571 

f90 

-4 

d 

Piscium 

5.4 

0.72 

4.2 

7  43.5 

89    010.3 

+  222.4 

-1.1414 

0.5199 

0.2505 

-22-82 

136  B. 

Piscium 

6.5 

40.66 

+  4.6 

+  8  53.9 

10  30.7 

-11 36.1 

+0.1719 

0.5214 

40.2432 

f52-31 

NEW 

MOON. 

MAY. 


X        Tauri 
112  B.  Aurigee 
125        Taun 
139        Tauri 
Venus 

52  B.  Geminonim 

e        Geminonim 

87  B.  Geminonim 

87        Geminonim 

00        Geminonim 

48  Geminonim 
52  Geminonim 
58        Geminonim 

B.  D.+23**  1744 
187  B.  Geminonim 

192  B.  Greminonim 
217  B.  Geminonim 
//        Cancri 

Neftune 

49  B.  Cancri 

d}  Cancri 

6  Cancri 

6  Cancri 

X  Cancri  (yar,) 

o*  Cancri 

o"  Cancri 

81  Cancri 

n  Cancri 

18  Leonis 

19  Leonis 

R  Leonis  (vor,) 

A  Leonis 

43  Leonis 

48  Leonis 

35  Sextantis 

d        Leonis 


5.3 
5.7 
5.1 
4.7 
-4.1 

6.5 
3.2 
5.8 
5.7 
5.2 

5.8 
6.1 
6.0 
6.4 
6.3 

6.3 
6.3 
5.5 
7.7 
6.0 

6.9 
5.5 
4.2 

6.2 
6.1 

6.7 
6.4 
6.6 
6.8 
6.4 


4.6 
6.3 
5.2 
6.1 

5.0 


+0.74 
1.04 
1.06 
1.14 


+1.32 
1.36 
1.38 
1.42 
1.44 

+1.49 
1.62 
1.64 
1.69 
1.63 

+1.64 
1.69 
1.76 


1.81 

+1.79 
1.83 
1.90 
1.96 
1.93 

+1.94 
1.99 
2.02 
2.14 
2.14 


16-101+2.14 
2.22 


2.26 
2.32 
2.34 

1+2.41 


7.1 
6.5 
6.3 
6.9 


4.4 
4.4 
3.6 
4.0 
3.4 

3.0 
3.2 
2.2 
1.8 
1.6 

+  1.2 
-0.4 
0.2 


1.0 


+25  26.0 
26  62.5 
26  61.2 

26  66.8 

27  6.8 

+24  39.8 
26  13.0 

23  42.2 
26  29.0 

24  20.2 

+24  16.3 
26  2.0 
23  6.6 
23  4.1 
23  12.9 

+22  36.9 

20  2.8 

21  49.6 
19  62.5 
21    0.8 


-  2.0+18  36.1 


2.6 
3.1 
3.9 
4.7 

-4.6 
6.4 
5.7 
8.4 
8.6 

-  8.6 
10.0 
12.0 
12.2 
13.4 

-14.4 


18  22.7 
18  27.8 
17  33.0 
15  38.7 

+16  64.2 

15  20.0 

16  17.3 
12  11.7 
11  67.3 

+11  49.0 
10  24.4 

6  68.0 

7  23.0 
6  11.1 

1+4    8.9 


8 
6 


1-0 


18  52.1-  638.1 

4  12.2  +  1 33. 

5  23.2+  241.7 
13  37.6+1039.01+0 
17  32.8  -  9  33.6 


6 


8 


9 


7  41. 
10  40.8 
14  27.8 
16  68.6 
19  19.6 

0  3.5 

1  6.8 

5  19.4 
9  49.1 

13  44.4 

14  54.7 
23  28.1 

2  52.6 

6  50.7 
9    8.9 

10  42.0 
14  50.6 
21  28.4 

2  67.3 

3  56.1 

4  6.3 
1144.2 
13  14.3 


4  + 


4  6.4 
+  659. 
+1039.3 
-1153. 

-  838.6 


8-0 


0-0 


4  3. 
3  2.6 
1  1.9 
622.9 
910.7 


+10 18. 
-523.9 
-  2  5.9 
+  046.8 
+  368.8 


+ 
+ 


930.0 


+0.1289 
.4974 

+0.6166 
.3189 

-1.1253 


+0.7653 
.0600 

+1.2766 
.8329 

+0.1170 


9-0 


.3009 
-1.2608 
40.3881 
-0.1216 
-0.7983 


7-0 


.2767 
+1.3102 
-1.1856 
+0.4967 
1-1.3074 


629.0'+1.0927 


-8  4.1-0.6765 


245.0 
148.0 


h  138.0 
+  546.3 
+  7  13.8 


10 


6  36.2p  064. 
6    8.4-  021.8 

6  12.4-017.9 


11 


16  58.8 
1  0.6 
7  16.7 


+10  9.9 
-  6  2.2 
+  0  2.1 


1147.6+  4  26.2 
20  52.71-1044.6 


+0.6203 


-0.7128 
+1.1927 

+0.8748 
-0.0272 
-0.2871 
.4283 
-0.2907 


0-0 


-0.1549 
-1.0920 
+0.7274 
-1.2337 
+0.0186 

-1.0376 


0.5512 

0.5499-0 

0.5496 

0.6478 

0.5088 


+0.0684 

.0111 

0.0139 

0.0333 

0.0428 


-0.0742 
0.0807 
0.0888  If  74 
0.0920 
0.0990 


-0.1086  +25h41 
0.1107 


-47 
0.1190  |f67 
0.1276 
0.1349 


0.6419 
0.6408 
0.5393 
0.5386 
0.6372 

0.5352 
0.6347 
0.6328 
0.6308 
0.6290 

0.6286 
0.6247 
0.5231 
0.6212 
0.6204 

0.5198-0.1703 
0.6180!  0.1766 
0.6156  0.1862 
0.5135|  0.1937 
0.6132  0.1949 


-65 

-6 

f35-33 

-3-67 


-0.1370  +271-43 
0.1521 


+74 


+74 
0.1679  -49 

+90 

+86 
5 


0.6131 
0.6107 
0.5103 
0.6066 
0.6066 


0.6065 
0.5053 
0.5051 
0.5054 
0.6058 

0.50731-0 


+41 


-0.1952  [f  90 
0.2048 
0.2066 
0.2240 
0.2246 


+50 


-14 


+14-44 
+89+17 


+62 
-31 


+90+19 


k^38-26 

+60 

L-6-65 


^49 


0.1578  -321-68 
0.1626 


-1 
-63 


-18 


+58 


-5 

-69 

+30 
0 

-71 
4-72 
k-90.+35 


+12 

-37 

k-27-52 


-19 


+20-03 
-55 


+27 
+341-47 


-80 


-0.2246 
0.2340 
0.2399 

0.2439  -30;-83 
0.2464  +43i 

.2506 


k90-3 
1-83 

-15l-«6 
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MAY. 


The  Star's 


Name. 


jr.  Sagittarii 

B.  Sagittarii 

Sagittarii 

Sagittarii 

R.  Sagittarii 

B.  Sagittarii 

or.  Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 

B.  Sagittarii 
Capricorn! 
CapricorDi 
Capricomi 
Capricorni 

Capricomi 
B.  Capricomi 
B.  Capricomi 

Capricomi 
B.  Aquarii 

Aquarii 
Capricomi 

B.  Aquarii 
Aquarii 

B.  Aquarii 

Aquarii 
B.  Aquarii 
B.  Aquarii 

A<)uarii 
G.  Piscium 

B.  Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 
Piscium 
Piscium 
B.  Piscium 
Piscium 

Piscium 

Piscium 

Piscium 

Arietis 

Arietis 

Arietia 
B.  Arietis 
B.  Arietia 
E^  ArietJB 

Arietis 

Arietis 


Mag. 


Red'ns  from 
1916.0. 


Aa 


6.3 
6.5 
5.7 
6.1 
5.7 

6.4 
6.4 
5.8 
6.1 
6.5 

6.1 
5.5 
5.5 
5.5 
6.3 

6.1 
5.5 
5.2 
5.0 
5.6 


+3.67 
3.66 
3.57 
3.54 
3.57 

+3.52 
3.51 
3.50 
3.47 
3.43 

+3.43 
3.35 
3.38 
3.32 
3.31 

+3.31 
3.01 
2.95 
2.93 
2.94 


5.3  +2.88 


6.4 
5.7 
5.5 
6.5 

5.5 
5.5 
6.5 
4.3 
6.0 


2.83 
2.74 
2.62 
2.59 

f2.54 
2.38 
2.33 
2.17 

2.18 


5.3  +2.14 


6.0 
6.1 
5.2 
6.2 

6.4 
4.9 
6.4 
5.7 
4.6 

5.4 
5.8 
5.4 
6.5 
6.3 

3.7 
6.2 
6.1 
6.4 
5.8 

5.1 
6.4 
6.5 
6.4 
5.9 

5.6 


2.12 
2.07 
2.00 
1.87 

+1.72 
1.70 
1.70 
1.64 
1.61 

+1.58 
1.56 
1.41 
1.31 
1.21 

+1.13 
1.12 
1.10 
1.08 
1.08 

+1.06 
1.04 
1.03 
1.03 
1.02 

+1.01 


ft 

-2.0 
2.0 
2.1 
1.4 

-0.9 

40.3 
0.5 
0.6 
1.1 
0.8 


Apparent 

JDecUzia- 

tlon. 


-26  48.6 
26  38.2 

24  5.8 

23  54.8 

25  5.8 

-24  59.4 
25    3.6 

24  57.8 
24  47.3 
23  19.4 


+1.6-2419.4 


1.7 
2.4 
1.9 
3.5 

+3.5 
5.4 
5.7 
5.7 
6.0 

+6.6 
7.2 
7.2 
8.0 
7.4 

+7.8 
8.6 
8.6 
8.8 
9.3 

+9.0 
9.0 
9.1 
8.6 

8.7 

+8.8 
8.5 
8.6 
8.6 
8.8 

+8.4 
8.8 
7.9 
8.0 
7.5 

+7.3 
7.5 
7.2 
7.1 
7.2 


22  33.6 
24  7.6 
21  56.6 

23  37.1 

-23  37.3 
19  22.8 
18  29.2 
18  5.4 
18  51.6 

-18  26.0 
18  20.7 
16  21.2 
15  31.1 

13  32.9 

-13  14.2 

11  45.1 
10  42.3 

8  12.0 

9  27.4 

-  8  14.5 
7  37.0 

6  58.9 
4  39.6 
2  50.6 

-  0  10.0 
h  0  47.9 

0  39.8 
138.3 
119.2 

-  3    1.4 
2  28.0 

7  43.6 

8  53.9 

12  30.5 

+34  54.9 

14  14.1 

15  58.9 

16  59.7 
16  32.4 


+7.1  +17  24.6 

7.1  17  51.1 

7.2  17  37.9 

7.3  16  50.0 
6.9   19    6.4 

+7.01+19  30.9 


At  Conjunction  in  R.  A. 


Oreenwich 
Moan  Time. 


d 
19 


20 


21 


22 


28 


24 


25 


26 


27 


28 


h     m 

16  52.3 

17  11.1 
19  2.3 
21  59.1 
23    4.1 

4    6.9 
4  53.5 


Hour 
Angle, 

h     ra 
219.5 

■  2  37.4 

-  423.9 

■  7 13.2 

-  8 15.5 

1-1054.5 
10  9.8 


x" 


5  40.0-  925.3 


7  51.1 


8    3.7-7   7.5 


10  37.9 
12  36.3 
14  27.0 

14  47.8 
20    1.2 

20  8.1 
1155.9 

15  12.9 

15  51.6 

16  16.9 

20  32.7 

0  29.6 

4  5.8 
12  0.9 
12    8.7 

15  47.8 
157.9 
514.7 

1612.2 

16  13.4 

17  49.0 
19  25.3 
23    9.9 

2  19.3 
12  23.6 

1  0.3 

2  43.0 
2  52.5 
7  29.4 

10  21.0 

12  32.7 

15  21.9 

5  53.3 

16  19.2 

5  3.6 

17  26.7 
19  34.2 
2128.6 

0  51.6 
138.7 

6  6.7 
9  11.9 

11  9.7 
1156.7 

12  31.5 

16    8.0 


-  7 19.6 


4  39.7 
246.1 


+1.2433 
+1.0960 
-1.2774 
-1.2112 
+0.0601 

+0.4570 
+0.6104 
40.6005 
+0.6778 
-0.7533 

+0.5525 
-0.9489 


-  059.a-fO.8562 


-  040.0 
+  4  20.9 

+  427.5 

-  421.5 

-  1 12.0 

-  034.7 

-  0 10.3 

+  356.0 
+  744.2 
+11 12.6 

-  5   9.1 

-  5   1.6 


-  130.1 
+  8 19.2 
+11 29. 

-  154.4 

-  153.3 


020.8 
112.4 
449.9 
7  53.3 
621.4 

+  552.1 


-11 50.6 
-  9  4.2 

656.4 
412.4 
9  52.9 
4  0.1 
821.0 

338.6 
135.1 
015.7 
332.6 
418.2 


-1.2699 
+1.1456 

+1.1654 
-0.4176 
-0.6968 
-0.9701 
-0.1161 

-fO.2959 
+1.0146 
-0.2338 
+0.6578 
-1.3081 


-0.7976 
40.0766 
61-0.1995 
-0.0607 
+1.2344 

40.3867 
40.1498 
40.4442 
-1.1473 
-0.4453 

40.0247 
+  731.5-0.5422 
+  740.9-0.360G 


+  837.7 
+1137.1 
-1028.9 
-  9  43.3 


-0.1930 
+0.8740 

-0.3496 
+0.9644 
-0.9405 
+0.3573 
-0.5029 

-0.3394 
+0.8436 
-0.6324 
-1.0221 
-0.3730 


-0.4157 
-0.29151  (K5296 
+0.3219 
+1.3329 


+0.0732  If  63 
+63 
-63 
-52 


0.0742  +63 
0.07991-63 
0.0889 
0.0921 


+0.1070 
0.1092 
0.1114 
0.1175 
0.1181 


40.1252 
0.1305 
0.1354 
0.13631-54 
0.1495 


0.6086 
0.6085 
0.6075 
0.6058 
0.6051 

0.6018 
0.6013 
0.6007 
0.5991 
0.5990 

0.5970 
0.5954 
0.5939 
0.5936 
0.5893 

0.5892 
0.5749 
0.5719 
0.5713 
0.5709 

0.5670 
0.5634 
0.5602 
0.5533 
0.5532 

0.5501 
0.5423 
0.5399 
0.5328 
0.5328 

0.5318 
0.5310 
0.5289 
0.5273 
0.5230 

0.5192 
0.5189 
0.5188 
0.5179 
0.5175  0.2561 


-11 
-90 
+  7 
-80 
1+66+30 


+0.1498 
0.1850 
0.1914 
0.1926 
0.1934 

40.2011 


40.2291 


0.2398 
0.2427 
0.2504 
0.25041+81 


+0.2514 


0. 
0.2539 
0.2551 
0.2576 

40.2579 
0.2576 
0.2576 
0.2568 


0.5173140.2554 


0.5170 
0.5169 
0.5180 
0.5205 

0.5240 
0.5247 
0.5254 
0.5265 
0.5268 

0.5284 


0.2544 
0.2472 
0.239S 
0.2281 

40.2142 


0.2115 
0.2090 
0.2045 
0.2035  If  22 


0.5303 
0.5306 
0.5308 


-  9  9.6-1.0140 


40.1972 
0.1926 
0.1897 
0.18841+75 
0.1876 


Limit- 
ing Par- 
allels. 


N. 


S. 


+47 
+27 
-71 
-87 
1+25-39 


+49 
+59 
+59 
+64 
-15 


+57 
-26 
+66 


-17 
-8 

-  9 

-  4 
-90 


+66 
+10 
-4 
-21 
+27 

+49 


0.2077  f72 
0.2133  f23|-56 
0.2244  f73-  7 
0.2246  -46-84 


-  5 
f43 
f29 
f37 


f62 


2522  f49-34 


67 
-24 


+32 
-68 
-90 
-90 
-49 

-26 
+16 


-90 
-38 
-63 
-46 
+31 

-22 


-19 
-90 


+19-69 

f44-41 
fl4-76 
f23r^ 


f32 
+90 


-53 

+  5 


+24-62 
+90+10 


-  9 
+63 


+16-67 


+24 


-82 
-22 


-55 


+90+  9 

f  9-72 

-161-73 

-56 


+20-67 

+26-60 

+61  -17 

+66 

H6I-71 


^ 
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The  Stab's 


Name. 


26 


Arietis 
Arietifl 


Mag. 


6.2 
6.7 


Red*nsfrom 
19ie.O. 


A4» 


4o!99 
+0.97 


Ai 


II 


7.0 
7.1 


Appanot 

Dedlna- 

tion. 


+19  29.1 
+19  39.4 

NEW 


At  ComuNonoir  nr  B.  A. 


Greenwich 
Mean  Time. 


d 

88 
89 


h    m 

22    6.6 

3  40.2 


JfOOJV: 


Hour 
Ai^e, 


h    m 
0   7.1 
529. 


40.2993 
.0442 


9+1 


0.53451+0.1720  IfOOhie 
0.5368140.1622  +90+28 


ingPtt 
alMs. 


N. 


& 


JUNE. 


52  B.  Geminorum 

«        Geminorum 

87  B.  Greminorum 


37 
a> 

48 
58 

187  B. 
192  B. 
217  B. 

d> 
6 

X 


81 

jr 

18 

19 

83  B. 
A 
43 

155  B, 
35 

d 


3^B. 
388  B. 

V 

431  B. 

78  B. 

370  B. 

69 
75 
83 
85 

87 

89 

43  n. 

231  G. 

236  G. 

9  G. 

17  G. 

Geminorum 
Greminorum 
Geminorum 
Geminorum 
B.  D.+23*»  1744 

Greminorum 

Geminorum 

Greminorum 

Neptune 

Cancri 

Cancri 
Cancri 
Cancri  {vqt,) 
Cancri 
Cancri 

Cancri 
Cancri 
Leonis 
Leonis 
Leonis  {var,) 

Leonis 
Leonis 
Leonis 
Leonis 
Sextantis 

Leonis 
Leonis 
Leonis 
I.«eonis 
Leonis 

Leonis 

Leonis 

Virginis 

Virginis 

Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis        * 
Virginis 
LibrtB 

Libree 


+1.22+  3.7 


6.5 
3.2 

5.8 

5.7 
5.2 
5.8 
6.0 
6.4 

6.3 
6.3 
6.3 
7.8 
5.9 

5.5  +1.57- 


1.24 
1.26 

+1.28  + 
1.30 
1.33 
1.36 
1.39 


3.6 
3.1 

3.3 
2.8 
2.5 
1.9 
1.5 


4.2 
6.2 
5.1 
5.7 

6.4 
5.6 
5.8 
6.4 
5-10 

5.9 
4.6 
6.3 
6.5 
6.1 

5.0 
5.7 
5.3 
6.3 
6.3 

4.5 
6.2 
6.5 
5.3 
6.0 

4.9 
5.6 
5.6 
6.1 

5.8 

5.1 
5.5 
6.4 
5.7 
6.5 

6.4 


+1.42+  1.3 
1.42+  1.0 
1.46!-  0.3 

1.54!    1.6 

2.0 
2.6 
3.2 
3.9 
3.8 


1.63 
1.66 
1.65 
1.66 

+1.70'-  4.6 

1.72  4.8 
1.83  7.2 
1.83  7.3 
1.831    7.3 


+1.84-  8.5 
1.92  8.7 
1.96!  10.5 
1.94  10.8 
2.05'  11.9 


+24  39.8 
25  13.0 

23  42.2 

+25  29.0 

24  20.2 
24  16.3 
23  6.5 
23    4.1 

+23  12.9 
22  35.9 
20  2.8 
19  45.4 
18  36.1 

+18  22.7 
18  27.8 
17  33.1 
15  38.7 
15  54.2 

+15  20.0 
15  17.4 
12  11.7 
11  57.3 
11  49.0 

+  9  19.8 

10  24.4 

6  58.0 

6    7.1 

511.1 


f2.13-12.9  + 
2.14'  13.7 
2.171  14.6 
2.22   14.8  + 
2.24'  15.6- 

+2.30-15.5 


2.29 
2.49 
2.59 
2.72 


16.1 
17.9 
19.4 
20.2! 


4  3.9 
2  24.5 
0  23.0 
0  35.4 
114.5 

-  0  21.8 
158.6 
515.4 
8  59.6 

11  11.9 


+2.94-21.2-15  32.7 
2.97  20.9;  14  56.2 
3.06  20.9  15  45.8 
3.06  20.8|  15  21.1 
3.09  21.3  17  26.8 


+3.10-21.3 
3.261  20.5 
3.28 
3.29 
3.41 


20.5 
20.5 
20.3 


17  43.3 

17  48.9 

18  12.1 
18  20.0 

<  20    4.6 
+3.48-19.9-20  49.6 


8  14  34. 
17  34.51 
21  21.7 


8 


6 


8 


9-1112.5+0 

-  818.9 

-  4  39.2 


22  52.7 

213.9 

6  58.3 

12  14.8 

16  45.1 

20  41.1 

21  51.6 


311.2 
0  3.4 
438.4 
944.8 
953. 


5-0 


-  6  5.1 

»-  456.8 

6  26.9+  322.5 

14    5.4+1046.8 

17  44.2-  941.1 

2154.3-  538.5 
+  050.3 
+  612.1 
+  7  9.7 


4  35.1 

10  6.8 

11  6.2 
1116.5+  719.8 


18  58.9 
20  30.0 
13  3.6 
13  37.3 
13  41.3 

18  28.4 
0  38.0 
8  48.4 
8  57.0 

19  48.1 

5    4.8 

8  30.7 

12  10.3 

17  15.3 

19  41.9 


-  911.4 


54.9 


.6123 
-0.2396 
+1.1138 


-1.0026 
-0.0559 
-0.4820 
40.2007 
.3166 


-1.0008 
-0.4783 
+1.1015 
40.2049 
+0.8706 

40.3919 
-0.9176 
-0.9595 
+0.9553 
+0.6356 


9 
7 
8 
8 
8  58.7!-0.4162 


-0.2774 
42.9-0.5398 
22.1-0.6914 

-0.5530 


J 


22.4+1.2319 
23.21-1.3641 
33.3+0.4710 
41.8+1.3613 
45.4.-0.2424 


-10 

-  4 
+  3 
+  3 

-  9 

-044.6;-1.3057 
+  2  35.5|-0.3683 
+  6  8.940.8987 
+11  5.2-0.5920 
-1032.440.7572 


9    0  28.6-  553.9-1.3780 


1  14.7-  5  9.1 
19  47.8;-11   8.8 

10  535.1'-  139.5 
15  37.0J+  8   3.6 

11  7  10.5'- 053.3 


+0.1495 
-1.0040 
+0.5139 
+0.3916 

+1.2790 
9  38.7;+  129.940.1033 
14  52.6+  632.9-0.1893 


15  22.0+  7   1.4 

16  9.9:+  747.7 


-0.7154 
+1.2579 

17  15.4+  8  50.8  +1.3083 

X8    419.6,-428.6-0.8477 

5    1.7-  348.1-0.5911 

5  41.8-  3  9,4-0.5858 

12  27.1'+  320.8-0.0740 

17    5.3+  748.5-0.1283 


0.5431  -0.0759 

0.5419 

0.5404 


0.5398 
0.5383 
0.5362 
0.5337 
0.5316 

0.5296 
0.5291 
0.5249 
0.5200 
0.5194 

0.5175 
0.5145 
0.5122 
0.5118 
0.5117 

0.5088 
0.5083 
0.5035 
0.5034 
0.5033 


0. 

0.5014 

0.5006 

0,5006 

0.5006 

0.5016 
0.5022 
0.5030 
0.5043 
0.5050 

0.5067 
0.5070, 
0.5159 
0.5222 
0.5297 

0.5432 
0.5456 
0.5506 
0.5511 
0.5519 


4«7UlO 
0.0824  +28i-35 
0.0905  4^CM1 


-0.0936 
0.1006 
0.1102 
0.1206 
0.1290 


M), 
0. 
0, 
0, 
0, 

Us. 

0, 
0. 
0. 
0, 

-0. 
0. 
0. 
0. 
0. 


1653 
1712 

1773 
1866 
1939 


-18-65 
+39-27 
+15-52 
+54-16 
+25-44 

1363  -17-6: 
1384  +16i-55 
1532  ^901+33 

f54-21 


+90J+14 

466U3 

-  9r72 
-12-72 


1951  f90+16 
1954 

2046 
2063 


2229 
2234 
2234 

5024M).2275 


0. 
0. 
0. 
0 


2323  -48-76 
2377  +71-16 


2378 


2437  f30-55 


-0.2474 
0.2484 
0.2493 
0.2502 
0.2505 


-0.2509 
0.2509 
0.2483 
0.2443 


-0.2240 
0.2211 
0.2146 
0.2140 
0.2129 


0.5530r0 

0.5644 

0.5651 

0.5658 

0.5729 

0.5778 


.2114 
0.1943 
0.1931 
0.1919 
0.1794 

-0.1700 


+88|-3 

+27-51 
+14-67 

+  7-7^ 

fi3Ln 

4-20|-62 
f9o'+33 


t«l+4$ 


-37 -« 
+23-63 
+904  6 

4ll-^ 

+90-3 


-17-^ 
♦50-34 
-14-90 
471-15 
0.2382  +61.^ 


*-74439 
+42;-37 
+28-53 
-  2-SO 
+73+37 

472!+15 
-llL-90 
2-82 
2;-82 
+27-46 

+23-50 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 


Thk  Stab's 


Nrnnw. 


18  G. 
43  B. 
47  G. 
64  G. 
153  B. 

169  B. 
177  B. 

42 
b 

A 

31  B. 

32  B. 
3 

40  B. 


48  B. 

50  B. 

24  G. 

65  B. 

41  G. 

85  B. 

6 

a. 

22 

116  B. 

134  B. 

88  B. 

118  B. 

137  B. 

36 

136  G. 

151  G. 

4  G. 

63 

67  B. 

70  B. 

68  G. 

A 

86  B. 

24 

26 

126  B. 
154  B. 
162  B. 

127  G. 

172  B. 
189  B. 
191  B. 
208  B. 
222  B. 

49 

50 

53 

274  B. 

6 


Lduiw 
Libne 
Libr» 
Librae 
Libne 

Libne 

Libne 

Libr» 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophi.  {m  Uar) 

Ophiuchi 
Ophiuchi 
SagittarU 
Opniuchi 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Capricomi 

Capricomi 


lUg. 


6.1 
5.7 
6.1 
5.8 
6.3 

6.0 
6.2 
5.0 

4.7 
4.6 

5.4 
5.3 
5.9 
5.4 
3.0 

4.9 
64 
6.2 
5.5 
6.3 

6.0 
3.1 
1.2 
4.8 
6.2 

64 
6.3 
6.2 
6.3 
54 

6.3 
6.0 
6.2 
6.1 
64 

64 
6.2 
2.9 
6.5 
5.7 

6.1 
5.7 
5.9 
64 
64 

5.8 
6.1 
6.5 
6.1 
5.5 

5.5 
6.5 
6.3 
6.1 
5.5 

5.2 


Bed'nsfrom 
1916.0. 


A« 


•1-3.49 
3.58 
3.62 
3.67 
3.801 


+3.80-17 
3.80 
3.82 
3.92 
3.92 


+3.90 
3.88 
3.92 
3.93 
3.96 

+3.97 
3.95 
3.96 
4.01 
3.98 

1+4.02 
4.04 
4.10 
4.06 
4.10 

+4.18 
4.15 
4.22 
4.19 
4.22 


+4.24 
4.26 
4.30 
4.23 
4.26 

k4.24 
4.30 
4.25 
4.29 
4.20 

+4.19 
4.23 
4.15 
4.21 
4.21 


Ai 


// 


hl9.9l 
20.2 
19.01 
184 
17.7 


.2 
17.1 
17.1 
16.6 
164 


1-16.2 
16.2 
16.3 
15.9 
16.1 

1-15.7 
15.5 
15.1 
15.3 
14.6 

k4.6 
14.2 
13.5 
13.3 
134 

k2.3 

10.7 

10.0 

9.5 

9.7 


8.1 
7.6 
5.9 
5.3 
2.8 

2.5 
1.8 
1.9 
1.7 
1.3 

0.5 
0.1 
0.9 
1.3 
1.6 


+4.20+  1.7 


4.18 
4.13 
4.16 
4.08 

1+4.12 
4.05 
4.07 
4.07 
3.81 

1+3.76 


2.3 
2.2 
3.0 
3.3 


Apptrant 
tkxn. 


-2058.7 

21  2.6 
2142.7 

22  5.7 
2412.6 


-22  52.1 

22  52.9 

23  33.0 
25  30.1 
25   4.9 

-24  17.3 

23  44.0 
25    0.0 

24  35.6 

25  52.7 

1-25  38.2 

24  30.0 
2414.5 

26  6.4 
2412.7 

1-25  16.1 

25  23.8 

26  15.0 
24  56.1 
26  21.6 

-27  18.2 

24  58.1 
26  24.2 

25  9.3 

26  29.0 

1-25  52.3 
2612.5 
26  56.9 

24  524 

25  38.3 

-24  57.3 

26  41.2 

25  28.2 

26  38.2 

24  5.8 

-23  54.8 

25  5.8 

23  16.9 

24  59.4 

25  3.6 


1-24  57.8 
24  47.3 

23  194 

24  19.3 
22  33.5 


4.0-24  7.6 
3.8  2156.6 
54  23  37.1 
54:  23  37.2 
8.4   19  22.7 

8.9-18  29.1 


At  Coirjuifcnoir  nr  R.  A. 


Oncnwfch 
Mean  Time. 


d     h    m 
18  17  30.5 
2135.3 
18    1114 


Hour 
Anjfle, 

H 


h    m 
+  812. 
-1151.9 
-  824.2 


8-0. 


.0458 

-0.6515 

-0.5427 

5    5.11-  4  39.8  -0.7310 

+0.5159 


11  31.7 

13  19.0 

13  544 

14  15.0 

18  154 

19  14.8 

19  21.8 
19  22.9 
19  38.3 

21  6.3 
21114 

22  51.7 

23  5.1 
14    0  32.9 

0  37.0 

2  43.0 

3  7.1 
5  25.3 
8  24.0 

8  42.5 

9  6.9 

13  45.7 
19  244 
21  514 
23  46.6 
16    0  53.0 


+  131.3 


4  59.1 

6  41. 

12  36.6 

14  554 

23  23.2 


16 


314.2 
348.1 
4  7.8 
758.3 


-1.0411 
-1.0993 
-0.4734 
+1.0130 


8  55.3+0.4906 


+  9  2.0 
+  9  3. 
+  9 17.7 
+1042. 
+1047. 


0-0 


1-0 


-1136.9 
-1124.1 
-10  0.1 
-956.2 
-  7  55.6 

7  32.5 
520.1 
2  29.1 
211.5 
148.1 

+  238.7 
+  8  2.5 
+1023.0 
-11 46.8 
-10434 


-0.3092 
.8626 

+0.3689 
.1825 
.0824 


0«+l 


4- 


I-  6  48.2 
5104 
+  029.1 
+  241.8 
+1047.1 


0  24. 
2  36.6 

2  42.9 

3  2.9 

4  61.7 

7  44.3 

8  47.9 

12  53.5 

13  43.2 

14  28.6 

15  14.0 
17  21.6 
17  33.8 


5+11 


45.9 
hlO  7.9 


40.6810 
-0.4665 
-0.8546 
+0.9856 
-1.0694 

-0.0569 
-0.1094 
+0.5275 
-0.7913 
+0.5895 

+1.2629 
-1.2516 
+0.0991 
-1.1614 
+0.1304 

-0.4847 
-0.1441 
+0.6940 
-1.2635 
-0.0814 

-0.6826 
+1.1716 


-10  1.91-0.0117 
-942.7+1.1568 


h  7  58.6 

6 13.5 
412.7 
017.7 
029.9 
1134 


+  156.7 
+  359.0 
+  4 10.8 
20  4.0;+  634.5 
2159.1j+  824.7 

23  46.8+10   7.9 
17    0    7.0+1027.2 

5  11.6-  840.7 

6  18.2-  834.3 

20  37.7  +  6  8. 

23  48.6+  9 11. 


-1.1868 

-1.1157 
+0.1429 
-1.2203 
+0.6437 
+0.6966 

+0.6881 
+0.7681 
-0.6443 
+0.6490 
-0.8290 

+0.9549 
-1.1419 
+1.2489 
+1.2685 
.2670 

.5371 


1-0 


0.6782-0 

0.6824 

0.5861 

0.6899 

0.5961 


0.59771-0 

0.5982 

0.5985 

0.6020 

0.6028 


0.6029 
0.6029 
0.6031 
0.6043 
0.6044 

0.6057 
0.6058 
0.6069 
0.6069 
0.6085 

0.6087 
0.6103 
0.6121 
0.6123 
0.6125 


-0.1042 
0.1042 
0.1034 
0.0992 
0.0989 

-0.0940 
0.0934 
0.0890 
0.0888 
0.0824 

-0.0812 
0.0741 
0.0647 
0.0638 
0.0625 


0.61501-0 

0.6172 

0.6180 

0.6185 

0.6188 


5M) 


0.6194 
0.6195 
0.6195 
0.6193 
0.6172 

0.6169 
0.6160 
0.6160 
0.6158 
0.6150 

0.6136 
0.6131 
0.6107 
0.6102 
0.6097 

0.6092 
0.6078 
0.6077 
0.6059 
0.6045 

0.6031 
0.6028 
0.5987 
0.5986 
0.5848 

0.5817 


y" 


.1691 
0.1602 
0.1519 
0.1425 
0.1259 


+27 
-  5 
0 


+54 


.1211 
0.1195 
0.1186 
0.1074 
0.1046 


-34-90 


1-38 

0 
+64 
+61 


-  2-73 
-24-90 
+64+17 


-39 

+17 
+14 
+50-12 


.0475 

0.0289 

0.0207 

0.0143 

-0.0106 


+O.0033 
0.0091 
0.0291 
0.0369 
0.0660 

+0.0684 
0.0756 
0.0758 
0.0769 
0.0827 

+0.0918 
0.0951 
0.1077 
0.1102 
0.1124 

+0.1147 
0.1209 
0.1215 
0.1287 
0.1341 

+0.1391 
0.1400 
0.1535 
0.1538 
0.1895 

+0.1960 


Limit- 

liurPar- 

aUds. 


N. 


S. 


-45 
-90 
-79 
12-90 


-13 


-90 
-73 
+19 
-15 


+  8-61 
-23-90 


+43 
+14 
+64 


-22 
-53 
+25 


+14-53 


+62 


-  3 


-90 

-46 
-49 


-22 

+54 

+63 
-61 


-90 
-  9 

+53 
h90 


+21-36 
-53-90 
+22-35 


-m 

+  7 
+60 
-62 


-75 
-51 
-  2 
-90 


+15-47 


-16 
+63 
+20 
+63 
-50 

-42 


-90 
+35 
-43 
+34 
-90 

-90 


+30-34 


-52 
+55 

+64 

+64 
+65 
-9 
+63 
-18 

+66 
^0 
+66 
+66 
+18 

1+5 


-90 
-12 
-3 

I-  3 
+  2 
-90 
-  6 
-90 

+14 
i-90 
+42 
+46 
-68 

-77 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 


The  Star's 


At  Conjunction  in  R.  A. 


Name. 


o 

V 

81  B. 
94  B. 

29 

63  B. 
.18 

137  B. 
A 

96  B. 
Q 

P 
170  B. 

186  B. 

K 

207  B. 

6  G. 

22  B. 

K 

9 
16 

X 
19 
22 

36 
d 
136  B. 
75 

V 

101 
105 

3 

4 

t 

35  B. 
47  B. 
15 
6 

26 

y 

M 
e 

64 

66 

7 

11 
16 
17 
18 


21 
22 
23 


Capricorni 
Capricomi 
Capricorni 
Capricomi 
Capricorni 

Capricomi 

Aquarii 

Aquarii 

Capricomi 

Capricomi 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Piscium 
Piscium 
Piacium 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 

Piscium 

Arietis 

Arietis 

Arietis 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis 

Arietis 
Arietis 

Arietis  (mean) 
Arietis 
Arietis 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 


Mag. 


5.0 
5.6 
6.3 
6.4 
5.7 

6.6 
6.5 
5.5 
6.2 
5.5 

6.5 
4.3 
5.3 
6.0 
6.1 

5.2 
6.3 
6.2 
6.4 
4.9 

6.4 
5.7 
4.6 
5.4 
5.8 

6.2 
5.4 
6.5 
6.3 
3.7 

6.2 
6.1 
6.4 
5.8 
5.1 

6.4 
6.6 
5.9 
5.6 
6.2 

5.4 
5.7 
4.6 
5.8 
6.1 

5.9 
6.1 
5.4 
3.8 
5.6 

4.3 
4.1 
5.8 
6.5 
4.3 

3.0 


Red'ns  from 
1916.0. 


Aa 


+3.74 
3.76 
3.70 
3.66 
3.58 


k3. 

3.43 
3.38 
3.26 
3.25 


47H-12.2 
11.7 
12.2 
12.7 
13.4 


+3.19 
3.03 
3.01 
2.99 
2.94 

+2.87 
2.86 
2.74 
2.59 
2.56 

+2.56 
2.60 
2.48 
2.44 
2.42 

+2.28 
2.26 
2.15 
2.04 
1.94 

+1.92 
1.91 
1.88 
1.88 
1.84 

+1.82 
1.81 
1.80 
1.78 
1.74 


Ad 


// 


h  9.0 

9.2 

10.0 

10.8 

11.0 


+13.5 
14.1 
14.3 
14.3 
14.4 

+14.0 
14.0 
14.3 
14.4 
14.1 

+14.2 
14.2 
14.4 
14.0 
14.3 

+13.0 
13.1 
12.9 
12.0 
11.3 

+11.5 
11.0 
10.7 
10.8 
10.5 

+10.4 
10.4 
10.0 

9.8 
9.8 


+1.72  + 
1.70 
1.66 
1.61 
1.59 


+1.59 
1.58 
1.56 
1.66 
1.57 

+1.66  + 

1.56 

1.66 

1.56 

1.56 

1+1.66- 


9.1 
9.6 
9.1 
7.9 
8.3 


Apparent 

Declina- 

tk>D. 


-18  6.4 
18  61.6 
18  25.9 

18  20.6 
16  21.1 

-16  31.1 
13  32.9 

13  14.2 

10  67.1 

11  46.0 

-10  42.2 
811.9 
814.4 
7  36.9 

6  68.8 

-  4  39.5 
3  69.2 

2  60.6 

-  0  10.0 
K  0  48.0 

h  0  89.9 
138.4 
119.3 

3  1.6 
2  28.0 

+  7  46.7 

7  43.6 

8  64.0 

12  30.6 

14  55.0 

+14  14.1 
16  69.0 
16  69.7 

16  32.4 

17  24.6 

+17  61.2 
17  38.0 

19  6.4 
19  31.0 
19  29.2 

+21  36.1 
19  39.4 

21  0.6 
24  25.8 

22  31.1 


+  7.91+24  11.1 


7.6 
7.7 
7.8 
7.6 

7.7 
7.7 
7.6 
7.6 
7.8 

7. 


25    3.6 
24    1.7 

23  61.1 

24  34.7 

+24  12.4 
24  6.5 
24  17.7 
24  16.1 
23  41.4 

50.9 


Greenwich 
Uean  Time. 


d 
18 


19 


80 


81 


82 


88 


84 


85 


86 


Hour 
Angle, 


h     m 
0  26.1 
0  50.6 
4  68.4 

8  47.8 
12  17.2 

19  57.3 

20  4.9 
23  37.1 

6  20.4 

9  28.6 

12  39.5 
23  18.1 

0  52.2 

2  25.9 

6  4.5 

9  8.9 
10  36.6 
18  58.4 

7  18.8 

8  69.4 

9  8.8 

13  40.5 
16  29.1 
18  38.6 
2126.0 

9  43.5 
1144.7 

22  4.6 
10  44.0 

23  4.8 

112.1 

3  6.4 

6  29.4 

7  16.4 
1144.6 

14  50.0 

16  48.1 
18  10.0 

21  47.1 

3  46.8 

7  39.4 
9  21.7 

17  17.9 

4  67.2 
6  63.6 

9  38.4 
12  32.2 
14  24.2 
14  26.3 
14  33.5 


h  m 
+  947. 
+1011.2 

-  950.5 

-  6  9.8 

-  248. 


-  318.1 
+  658. 
+  830.0 
+10  0.6 
1028. 


71+23 


7-0 


2-0 


4  36.0 
442.3 

8  6.9 

9  24.1 
622.4 


+0.8233 
-1.1121 
-0.6066 
-1.2969 
+0.2651 

-0.0042 
.1402 
+0.6824 
+0.3497 
.6420 


9+0 


0+0 


-  729. 

-  6   5.7 
+  2   1. 
-10  1.9 

-  824 


6-0 


.9273 
1-1.2364 

.2321 
+0.2326 

.3285 


O-O 


41-0 


816.3 
352 
1  8.6 
057. 
338.2 


0+0 


0-0 


826.9 

628. 

332.6 

811. 

346.9 


+  560.2 
+  740. 
+1067.6 
+1143.1 
-  7  57. 


4  57.6 
3  3.1 
143. 
146.4 
7  34.6 


+11 19.8 
-11  1.3 
-  3  20.5 
+  7  55.7 
+  948.2 


-1132. 

-  844.4 
-656.1 
-654.1 

-  647.2 

-  645.6 


-  629.2+0.2058 


14  35.1 
14  62.2 
14  54.3 

14  58.2 
16    6.4 

15  38.0i-  644.81+0.6682 


627.1 
623.3 
615.4 


.8063 
+0.0362 
+0.4477 
+1.1605 

.0639 


4-0 


-0.1489 
.0160 

+1.0722 
.1407 

+1.1609 

-1.2900 
.7371 

+0.6448 
.3233 

-0.1742 

+1.0037 
.4715 
-0.8648 
-0.2178 
.2661 


1-0 


9-0 


1-0 


8-0 


-0.1460 
+0.4643 
.8726 
-0.6540 
+0.4275 

-1.2223 
+1.1664 
+0.9130 
-1.2688 
+1.0676 


4-0 


.4409 
-1.0822 
+0.2467 
+0.4425 
-0.3423 

+0.0684 


40.0041 
40.0397 
+0.6891 


N. 


0.6812 
0.^08 
0.5768 
0.5732 
0.5699 

0.5628 
0.5626 
0.5595 
0.5537 
0.5511 

0.6485 
0.5406 
0.5396 
0.5386 
0.5362 

0.5344 
0.5336 
0.5292 
0.5242 
0.6236 

0.6236 
0.6223 
0.5216 
0.6211 
0.5206 

0.5192 
0.6191 
0.5193 
0.5207 
0.5233 

0.6239 
0.6246 
0.5263 
0.5256 
0.5269 

0.6279 
0.5286 
0.5290 
0.6303 
0.6324 

0.6338 
0.5343 
0.6372 
0.5412 
0.6418 

0.6427 
0.54361 
0.6442 
0.6442 
0.6442 


+0.1972  -10-90 
0.1980  +35-40 
0.2057 
0.2124 
0.2180  +31^-46 


+59}-17 
+72+28 


+0.2292 
0.2293 
0.2338 
0.2413 
0.2443 


2472 
2545 
2553 
2561 
2677 

2587 
2691 
2606 
2601 
2697 

+0.2597 
0.2686 
0.2677 
0.2669 
0.2667 


+0 
0 
0 
0 
0 

+0 
0 
0 
0 
0 


+74  +  2 
-26^ 

61-82 

+53 

-39U2 
+48p-35 
+76K12 
+00|-24 
+81p  9 
-  8-90 

-31^-90 
+30-65 

+651-30 
+25f-61 

+34r50 
+43U1 
+90+17 
35U0 


+90 


+0.2490  -37  -82 


0.2476 
0.2396 
0.2272 
0.2128 

+0.2100 
0.2076 
0.2029 
0.2018 
0.1964 


+0.1908 1+34J-41 
0.1878 
0.1857 
0.1799 
0.1700 


4O.1025|f46| 
0.1018 
0.1018 
0.1016M4 


0.6442 
0.64431 
0.6443 
0.6443 
0.6444  0.1013l+90|+12 

0.6445'+0.10Q2  +82+5 


+  3-« 


+76 
+25 


-6 


+23 


-12 
-56 


+33-46 

+901+19 
+17t-62 


^73 


+30-16 

+27 


;h! 


+71-10 

-  7:-7l 

+  6'-69 
+«9|-9 


+0.1633 
0.1602 

0.14661+901+21 
0. 
0.1187 


-37-68 
+90+38 


1227  -46-66 


+90+35 


+18--50 
-26r65 


+0.1130 
0.1069 
0.1029 
0.1028 
0.1025  +23M3 


+67 
+71 


11 

1-1 


-21 
-14 


+66 

♦42-24 
-22 
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JUNE. 


Ths  Stab's 


At  CoNJUNcnoN  in  R.  A. 


Limit- 
ing Par- 
allels. 


Name. 


27  Tauri 

28  Tauri 
14  H.  Tauri 
36  Tauri 

p  Tauri 

X  Tauri 


Blag. 


Red'ns  from 
]91ft.O. 


Aa 


3.7 
5.2 
5.3 
5.6 
5.6 

5.3 


56-1- 


s 

1.56 
1.56 
1.53 
1.53 


A£ 


// 


7.7 
7.7 
7.3 
7.4 
6.8 


-I-1.51I+  6.81+25  26.0 
NEW 


Apparent 
tion. 


GnsDWich 
Mean  Time. 


-^23  48.0 
23  53.0 

25  19.7 
23  52.7 

26  15.9 


d     h     m 

86  16  24.2 

16  24.8 

16  54.4 

23  20.4 

27    2  14.6 

7  34.9 

MOON, 


Hour 
Aittle, 


h    m 
5   0.2 
4  59.6 
431. 
141.8 
430.4 


+  939.7 


0-0 


40.6983 
-hO.6076 
.9313 
+1.2453 
-1.1484 

40.1434 


0.5448 
0.5448 
0.5449 
0.5466 
0.5472 

0.5483 


y' 


N. 


40.0985 
0.0985  If  87 
0.0975  -13 
0.0833  f90 
0.0768  -34 

40.0647  If  51 


+90+14 


S. 


+  8 
-65 
+56 
-64 

-12 


JULY. 


e 

S 
X 

©1 
o3 
81 

18 

19 
R 

83  B. 
43 
155  B. 

35 

359  B* 
388  B. 

431  B. 
78  B. 

370  B. 
69 

75 
83 
85 

87 
89 

43  H. 

231  G. 

236  G. 

9  G. 

17  G. 

18  G. 
43  B. 
47  G. 
64  G. 

153  B. 

169  B. 
177  B. 

42 
6 

A 

31  B. 


Oancri 
Cancri 
Cancri 
Oancri  (var.) 

Cancri 
Oancri 
Oancri 
Oaneri 
Leonis 

Leonifl 
Leonis  iyar,) 
Leonis 
Leonis 
Leonis 

Sextantds 

Leonis 

Leonis 

Leonis 

Leonis 

Leonis 

Virginis 

Virginis 

Virginis 

Virginia 

Virginis 
Virginis 
Virginis 
Virginis 
Virgtnis 

Virginis 

Virginis 

Virginis 

Librae 

Librae 

Librae 
Libree 
Librae 
Librae 
Librae 

Librae 

Librae 

Librae 

Scorpii 

Scorpii 

Sanpii 


5.9 

+1.51 

-  L6 

+18  36.1 

5.5 

1.53 

2.0 

18  22.7 

4.2 

L56 

2.6 

18  27.8 

6.2 

1.68 

3.1 

17  83.1 

5.1 

+1.56 

r  3.6 

+15  38.7 

5.7 

1.56 

3.4 

15  54.2 

6.4 

1.68 

4.1 

15  20.0 

5.6 

1.60 

4.3 

15  17.4 

5.8 

1.67 

6.3 

12  11.7 

6.4 

+1.67 

-  6.4 

+11  67.3 

6-10 

1.67 

6.5 

11  49.0 

5.9 

1.67 

7.4 

9  19.8 

6.3 

1.76 

9.2 

6  68.0 

6.5 

1.74 

9.4 

6    7.1 

6.1 

+1.82 

-10.4 

+  5  11.2 

5.7 

1.90 

12.1 

2  24.5 

5.3 

1.92 

13.0 

0  23.0 

6.3 

1.98 

13.2 

+  0  35,4 

6.3 

1.99 

13.9 

-  1 14.5 

6.2 

+2.04 

-14.4 

-  158.5 

6.5 

2.23 

16.2 

515.4 

5.3 

2.34 

17.8 

8  59.6 

6.0 

?.47 

18.8 

11 11.9 

4.9 

2.70 

20.1 

15  32.6 

5.6 

+2.74 

-19.8 

-14  56.2 

5.6 

2.83 

20.0 

15  45.8 

6.1 

2.83 

19.8 

15  21.1 

5.8 

2.86 

20.5 

17  26.7 

5.1 

2.88 

20.6 

17  43.3 

5.5 

+3.07 

-19.9 

-17  48.9 

6.4 

3.08 

19.9 

18  12.1 

6.7 

3.10 

19.9 

18  20.0 

6.5 

3.24 

19.9 

20    4.6 

6.4 

3.33 

19.7 

20  49.6 

6.1 

+3.34 

-19.7 

-20  68.7 

5.7 

3.45 

20.1 

21    2.6 

6.1 

3.49 

18.9 

21  42.7 

5.8 

3.56 

18.4 

22    5.7 

6.3 

3.72 

18.0 

24  12.6 

6.0 

+3.73 

-17.3 

-22  52.1 

6.2 

3.74 

17.2 

22  52.9 

5.0 

3.76 

17.4 

23  33.0 

4.7 

3.87 

17.1 

25  30.1 

4.6 

3.88 

16.8 

25   4.9 

5.4 

+3.86 

-16.6 

-24  17.3 

1  23  56.1 

8    4    6.3 

10  47.4 

16  19.4 

17  18.9 
17  29.2 

112.6 
2  43. 
19  21.3 


8 


6 


8 


10 


11 


-  141.7 
+  221.0 
+  850.1 

-  947.8 


860.1 
840.0 
110. 

9|+  0 18. 
7  32.7 

19  65.1-  6  59.8 

19  59.2;-  6  56. 

0  47.9  -  2 15.3 

15  14.6+1147.1 


3-0 
4-0 


9-0 


15  23.3 

2  21.2 

15  14.1 

18  57.2 

0    7.3 

2  36.6 

815.5 

312.9 

13  14.9 

23  33.1 

15  33.5 

18    6.1 

23  29.5 

23  59.8 

0  49.1 

156.5 


13  20. 

14  4. 
14  45.5 
21  42.8 

2  29.1 

2  65.1 

7    6.9 

10  49.0 

14  49.1 

21  26.0 

23  15.9 

23  62.3 

0  13.3 

4  19.5 

5  20.4 

5  27.5 


+1165.6 

-  1 24.8 
+11   6.5 

-  9 16.6 

-  4 15.2 

-  160.2 

+  339.3 

-  166.1 
+  748.1 

-  6 12.5 
+  9 17.5 

+1146.1 
-7  2. 

-  633.0 

-  545.3 

-  4  40.2 


8  + 


2  + 


620.6 
7   2. 
+  742.3 

-  935.4 

-  4  59.7 

-4  34.6 
-032. 
3  1.4 
6  52. 
-1046.5 


+0.78651 
+0.3017 
-1.0173 
-1.0648 

40.8538 
+0.5331 
.3892 
.6638 
-0.8193 

-0.6807 
.5434 
+1.1093 
40.3376 
+1.2384 

-0.3846 
-0.5160 
40.7628 
-0.7420 
+0.6203 

+0.0070 
kl.l563 
+0.3843 
+0.2659 
+1.1764 

-0.0140 
.3066 
-0.8397 
+L1621 
+1.2142 

-0.9624 
.7017 
-0.6966 
-0.1703 
-0.2208 

-0.1370 
.7466 

-0.6324 
.8189 

+0.4496 

-1.1235 
-1.1816 
-0.5482 
+0.9585 


2^ 


3-0 


2-0 


3-0 


9  0.9 
826.0 
8  5.9 
4  9.6 
311.1+0.4314 

3  4.3-0.3767 


0.52041-0 
0.5185 
0.5154 
0.5130 


0.5126 -0.1963  If  90 

0.5125 

0.6094 

0.5088 

0.5032 


60311-0.2239 
0.2240 
0.2279 
0.2375 
0.2376 


0. 

0.5031 

0.5018 

0.4992 

0.4992 


0.4985 
0.4990 
0.4995 
0.5004 
0.5009 


0.5024 
0.6098 
0.5153 
0.5220 
0.5347 


0. 

0.5418 

0.5422 

0.5430 

0.5441 


0.56521-0 

0.6559 

0.5566 

0.5637 

0.5686 


0. 

0.5734 

0.5772 

0.5812 

0.6876 


0.6894 
0.5900 
0.5903 
0.5940 
0.5949 

0.596oU 


.1725 
0.1786 
0.1879 
0.1960 


f60 
-16 
-19 


0.19651+76 
0. 

0.2073 
0.2234 


2056  f22-58 


-0.2429 
0.2470 
0.2477 
0.2484 
0.2486 


M).2486 
0.2461 
0.2408 
0.2344 
0.2199 


63691-0.2171 
0.2106 
0.2099 
0.2089 
0.2074 


56901-0.1656 
0.1569 
0.1487 
0.1395 
0.1233 


0.1161 
0.1050 
0.1023 

.1019 


f90+10 


-17 
-72 
-72 

+11 
-8 


[f  7 
-2 


[f  6 
+14 
+90 
+62 
f90 

f22 
+15 
f90 
+  3 

+82 


442^*2 
-25-00 


+62 
f54 


-101 
f73 

f72 


.1904 
0.1892 
0.1881 
0.1757 
0.16651+191-65 


20| 
-4 
-4 


f22 
-11 


-17 
+50 


-0.1185  -401-90 
0.1170 


+64 

f47 

+  4 


-73 
-78 

-78 
-70 
+22 
-23 
+32 

-64 
-74 
-2 
-«9 
-10 


-22 

-28 


+74+28 

+86-43 
+19-60 


-90 
+27 
+32 


-90 
-90 
-90 


f22-52 


-50 
-90 


-  5-«8 


-90 
-17 


-46-90 
-  5-80 


+15 
-18 

-66 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

AUGUST. 


The  Star's 


Name. 


jr.  Sagittarii 
B.  Sagittarii 
B.  Sagittarii 
3.  Sagittarii 
Sagittarii 

B.  Sagittarii 

Sagittarii 

Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

Gr.  Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 

B.  Sagittarii 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 
B.  Capricomi 
B.  Capricomi 

Capricomi 
B.  Aquarii 

Aquarii 
B.  Capricomi 

Capricomi 
B.  Aquarii 

Aquarii 

Aquarii 
B.  Aquarii 
B.  Aquarii 

Aquarii 
B.  Aquarii 

Gr.  Piscium 
B.  Piscium 

Piscium 

Piscium 

Piscium 

Pificiimi 
Piscium 
Piscium 
Piscium 
Piscium 

B.  Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Arietis 
79790^—1916- 


Mag. 


6.2 
6.4 
6.4 
6.2 
2.9 

6.5 
5.7 
6.1 
5.7 
5.9 

6.4 
6.4 
5.8 
6.1 
6.5 

6.1 
5.5 
5.5 
5.5 
6.3 

6.1 
5.5 
5.2 
5.0 
5.6 

5.3 
6.4 
5.7 
5.5 
6.5 

5.5 
6.2 
5.5 
6.5 
4.3 

5.3 
6.0 
6.1 
5.2 
6.3 

6.2 
6.4 
4.9 
6.4 
5.7 

4.6 
5.4 
5.8 
6.2 
5.4 

6.5 
6.3 
3.7 
6.2 
6.1 

6.4 
38 


Re(i'ns  from 
1916.0. 


Aa       ^a 


+4.44 
4.541 
4.53 
4.62 
4.57 

+4.62 
4.55 
4.57 
4.63 
4.61 

+4.67 
4.68 
4.68 
4.70 
4.64 

+4.70 
4.64 
4.72 
4.64 
4.73 

+4.73 
4.64 
4.61 
4.60 
4.63 

+4.62 
4.62 
4.56 
4.52 
4.47 

+4.46 
4.39 
4.40 
4.36 

4.28 

+4.27 
4.26 
4.24 
4.18 
4.16 

+4.11 
4.02 
4.01 
4.01 
3.97 

+3.96 
3.94 
3.93 
3.84 
3.83 

+■3.77 
3.71 
3.65 
3.63 
3.63 


Apparent 
tton. 


7.2 
3.6 
3.0 
2.8 
2.6 

2.7 
1.5 
0.6 
0.5 
1.1 

1.0 
1.3 
1.4 
2.2 
2.6 

3.1 
4.1 
4.3 
4.8 
6.0 

+■  6.1 
11.0 
12.0 
12.1 
12.1 

+13.3 
14.2 
15.2 
16.9 
17.0 

+17.8 
19.1 
19.6 
20.2 
21.7 

+22.0 
22.2 
22.5 
22.7 
22.8 

+23.6 
24.3 
24.2 
24.3 
24.4 

+24.5 
24.4 
24.7 
23.9 

'24.01 

+23.7 
22.6 
21.5 
21.6 
21.0 


+3.621+20.5 


-26  56.9 

25  38.3 

24  57.3 

26  41.2 

25  28.2 

-26  38.2 

24  5.8 

23  54.8 

25  5.8 
2316.9 

-24  59.4 
25    3.6 

24  67.8 
24  47.3 
2319.4 

-24  19.3 

22  33.5 
24  7.6 
21  56.6 

23  37.1 

-23  37.2 
19  22.7 
18  29.1 
18  5.3 
18  51.5 

-18  25.9 
18  20.5 
16  21.1 
15  31.0 

13  32.8 

-13  14.1 

10  57.0 

11  44.9 
10  42.1 

811.8 

■  8  14.2 
7  36.8 

6  58.7 
4  39.3 
3  59.1 

-  2  50.3 

-0   9.8 

+  0  48.1 

0  40.1 

138.6 

119.5 
3  1.7 
2  28.2 

7  46.8 
7  43.8 

+  8  54.2 

12  30.7 

14  55.2 

14  14.3 

15  59.2 

+16  59.9 


At  Conjunction  in  R.  A. 


Greenwich 
Mean  Time. 


d 
9 


h     m 

8  59.4 

20   7.7 

21 10.8 

23  26.5 


10 


11 


18 


18 


14 


16 


16 


17 


Hour 
Ande, 


h    m 
+  028.2 
+11   8. 
-1151.5 
-941.6 


+0.6968 
OrO.0819 
-0.6900 
+1.1888 
23  33.0-935.4-0.0085 


23  53.6 
145.1 

4  41.8 

5  46.8 
9  57.2 

10  47.8 

11  34.0 

12  20.1 
14  29.6 
14  42.1 

17  14.1 

19  10.5 

20  59.2 
21 19.5 

2  25.9 

2  32.6 
17  48.9 

20  57.7 

21  34.7 
2158.9 

2    2.9 

5  48.0 

912.9 

16  41.2 


915.7 
7  28.9 
439.7 
337.6 
022.3 

110.8 
155.1 
2  39.2 
443.3 
4  55. 


+1.1742 
-1.1948 
-1.1194 
+0.1527 
-1.2186 

+0.5602 
+0.7145 
+0.7063 
+0.7878 
.6333 


3-0 


+  7  20.9 
+  9 12.4 
+1056.6 
+11 16.1 
-7  50.1 

-  7  43.7 
+  6  55.7 
+  957.0 
+1032.6 
+10  55.8 

-9   9.7 

-  533.3 

-  216.3 
+  4  55.1 


16  48.5+5   2.2 


20  14.4 
2  44.2 
5  45.5 


+  820.4 
I-  9  24.0 
-  6  29.3 


8  49.0-  3  32.4 
19    0.5+  617.5 


20  30.3 

21  59.7 
127.9 

4  23.3 

5  45.7 


13  42.8 
123.2 


+  7  44.2 
+  9 10.5 
-1128.6 
-839. 
-  7 19.6 


+  021.4 
+1138.4 

2  58.31-1049.6 

3  7.1-1041.1 
7  23.8-  6  32.9 


10 

12    5.2 

14  42.4 

2  19.8 

4  14.3 


3.0-  358.9 
-  2  0.7 
+  031.4 
+1146.1 
-1023.1 


14  0.8 
2  1.4 

13  47.2 

15  48.9 
17  38.2 

20  52.6 


-055.6 
+1041. 
-155. 
+  0  2.3 
+  148. 


+0.5576 
61-0.2957 
4-0.1573 

+0.9933 
0-0.4504 

+  4  56.0-0.8375 


+0.6692 
-0.8145 
+0.9780 
-1.1263 
+1.2741 

+1.2939 
-0.2336 
-0.5001 
-0.7665 
+0.0705 

+0.4807 
+1.1883 
-0.0238 
+0.8551 
-1.0560 

-0.5542 
1-1.2317 
+0.3059 
+0.0416 
+0.1840 

+0.6169 
+0.3889 
+0.6746 
.8604 
-1.1625 


2-0 


M).1816 
+0.2689 
-0.2785 
-0.1034 
+0.0560 

+1.0842 
-0.0985 
+1.1587 
-1.2243 
-0.6866 


0.6070 
0.6075 
0.6074 
0.6072 
0.6071 

0.6071 
0.6068 
0.6063 
0.6060 
0.6049 

0.6046 
0.6043 
0.6041 
0.6032 
0.6031 

0.6022 
0.6013 
0.6005 
0.6002 
0.5977 

0.5976 
0.5882 
0.5861 
0.5857 
0.5854 

0.5826 
0.5799 
0.5775 
0.5722 
0.5721 

0.5697 
0.5652 
0.5631 
0.5611 
0.5548 

0.5540 
0.5532 
0.5512 
0.5497 
0.5490 

0.5452 
0.5408 
0.5403 
0.5402 
0.5390 

0.5382 
0.5377 
0.5371 
0.5352 
0.5350 


+0.0294 
0.0649 
0.0681 
0.0752 
0.0756 


-16 
+63 


+O.0766  +63+36 
0.0824  -51-89 
0.0915  -43-90 
0.0948  +30-34 
0.1074 


+0.1099 
0.1122 
0.1144 
0.1207 
0.1214 

+0.1287 
0.1341 
0.1392 
0.1401 
0.1539 


+0.2082 
0.2153 
0.2214 
0.23331+74 
0.2335 


+0.2383 
0.2465 
0.2499 
0.2529 
0.2612 

+0.2621 
0.2630 
0.2648 
0.2660 
0.2664 

+0.2683 
0.2680 
0.2677 
0.2676 
0.2664 

+0.2655 
0.2647 
0.2634 
0.2562 
0.2547 


+0.24601+77 
0.2327 
0.2172 

0.21421+90+18 
0.2116  +18-61 


0.5344 
0.5345 
0.5358 
0.5358 
0.5361 


Limit- 
ins  Par- 
allels. 


N.  S. 


+61-  2 
+15-47 


-90 
+38 


+20-43 


-51 

+56 
+65 
+65 
+65 
-  9 

+64 
-17 
+66 
-38 
+66 


-87 

-11 
-2 
-2 
+  3 

-«9 

-5 
-90 
+16 
-90 

+47 


+0.15411+66+51 
0.1911  +20-56 
0.1979  +  6  -74 
0.1992  -9-90 
0.2000  +36-39 


+60 


+72 
+34 


h22 

[+  9 
-35 
+55 
+42 


+78 
+63 
+82 
-  5 
-25 

+32 

+57 
+28 
+37 


90 
+37 
+90 
-30 
6 


-16 
+30 
-44 
+  4 
-90 

-78 
-90 
-26 
-40 


+50-32 


-10 
-22 
-  7 
-90 
-90 

-52 
-28 
-58 
^8 


+45-39 


+18 
-47 
+24 
-82 
-82 


-11 
+26-54 
+34-45 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


The  Star's 

At  Conjunction  in  R.  A. 

Limit- 
ing Par- 
aUels. 

Name. 

Mac. 

Red  "ns  from 
1910.0. 

Apparent 
I)eclliift> 

tiOD. 

Greenwich 
liean  Time. 

Hour 
Angle, 

Y 

7f 

/ 

X 

1 

■  c 

Aa 

A< 

1 

8 

ft 

•       / 

d     h     m 

h    m 

.1    . 

1 

4 

Arietis 

5.8 

+3.62 

+20.6 

+16  32.6 

17  21  37.6 

+  539.6-0.2048 

0.5366 

40.2055 

+S1^^€ 

t 

Arietifl 

5.1 

3.59 

20.1 

17  24.8 

18    155.0 

+  948.6-0.2548 

0.5374 

0.1987 

+28r4» 
+34-41 
+71-10 

35  B. 

Arietis 

6.4 

3.58 

19.8 

17  51.3 

4  53.2 

-11 19.1 

-0.1389 

0.5379 

0.1938 

47  B. 

Arietifl 

6.5 

3.56 

19.7 

17  38.1 

6  46.8 

-9  29.2 

40.4583 

0.5382 

0.1907 

15 

Arietis 

5.9 

3.57 

19.1 

19    6.6 

8    5.7 

-  8 12.9 

-0.8533 

0.5384 

0.1884 

-  5-71 
+  7-68 

6 

Arietis 

5.6 

+3.55 

+18.7 

+19  31.1 

1135.0 

-  450.5-0.6413 

0.5391 

+0.1824 

26 

Arietis 

6.2 

3.51 

18.2 

19  29.3 

17  22.7 

+  045.7 

+0.4171 

0.5402 

0.1719 

+68,-10 

y 

Arietis 

5.4 

3.51 

17.2 

21  36.2 

21    8.1 

+  4  23.6 

-1.2064 

0.5410 

0.1649 

-341^65 

M 

Arietis 

5.7 

3.48 

17.7 

19  39.6 

22  47.4 

+  559.5 

+1.1402 

0.5414 

0.1618 

+90+36 

e 

Arietis  {mean) 

4.6 

3.44 

16.5 

21    0.6 

19    6  30.6 

-1032.9 

+0.8894 

0.5429 

0.1466 

+90J+20 

64 

Arietis 

5.8 

+3.40 

+14.0 

+24  25.9 

17  54.0+  027.5 

-1.2578 

0.5451 

40.1230 

-i5-^ 

66 

Arietis 

6.1 

3.36 

14.4 

22  31.2 

19  48.2+  217.9 

+1.0379 

0.5454 

0.1190 

+9a.r32 

7 

Tauri 

5.9 

3.37 

13.6 

2411.2 

22  29.9+  454.1 

-0.4530 

0.5459 

0.1132 

+17'-50 

11 

Tauri 

6.1 

3.36 

13.0 

25    3.7 

20    120.8+  7  39.2 

-1.0883 

0.5463 

0.1069 

-25-65 

16 

Tauri 

5.4 

3.33 

13.1 

24    1.8 

310.9+  925.5 

-»0.2236 

0.5467 

0.1029 

+56-13 

17 

Tauri 

3.8 

+3.32 

+13.1 

+23  51.2 

313.0+  9  27.6 

-jO.4180 

0.5467 

40.1028 

+70-3 

18 

Tauri 

5.6 

3.34 

12.9 

24  34.8 

3  20.2+  9  34.5 

-0.3580 

0.5467 

0.1026 

+22-43 

q 

Tauri 

4.3 

3.33 

13.0 

24  12.5 

3  21.7 

+  936.0 

+0.0482 

0.5467 

0.1025 

+45L-2I 

20 

Tauri 

4.1 

3.33 

13.0 

24    6.6 

3  38.6 

+  9  52.3 

+0.1839 

0.5467 

0.1019 

+53-14 

21 

Tauri 

5.8 

3.33 

12.9 

24  17.8 

3  40.6 

+  954.2 

-O.0156 

0.5467 

0.1018 

+41:-24 

22 

Tauri 

6.5 

+3.33 

+12.9 

+24  16.2 

3  44.4 

+  957.9 

40.0196 

0.5468 

40.1016 

+43I-23 

23 

Tauri 

4.3 

3.32 

13.1 

23  41.5 

3  52.5 

+10  5.7 

40.6616 

0.5468 

0.1013 

+90|+11 

V 

Tauri 

3.0 

3.32 

13.0 

23  51.0 

4  23.7 

+1035.9 

40.5419 

0.5468 

0.1002 

+80^+4 

27 

Tauri 

3.7 

3.31 

12.9 

23  48.1 

5   9.1 

+1119.7 

40.6704 

0.5470 

0.0985 

+90-^11 

28 

Tauri 

5.2 

3.31 

12.9 

23  53.1 

5    9.7 

+11 20.3 

+0.5808 

0.5470 

0.0985 

*84.+  7 

14  H. 

Tauri 

5.3 

+3.33 

+12.3 

+25  19.8 

5  38.9 

+11 48.5 

-0.9416 

0.5470 

40.0974 

-14'-65 

36 

Tauri 

5.6 

3.25 

12.1 

23  52.7 

11  59.7 

-6  3.7 

+1.2102 

0.5478 

0.0831 

+87'-51 

P 

Tauri 

5.6 

3.27 

10.8 

26  15.9 

14  52.0 

-317.4 

-1.1616 

0.5481 

0.0765 

-34-64 

X 

Tauri 

5.3 

3.22 

10.4 

25  26.1 

20   9.2 

+  1 49.0 

40.1164 

0.5486 

40.0643 

♦49^14 

112  B. 

Aurigse 

5.7 

2.95 

5.3 

26  52.4 

88    5  37.1 

+10  7.9 

-0.6270 

0.5473 

-0.0143 

+  6|-M| 

125 

Tauri 

5.1 

+2.92 

+  5.4 

+25  51.2 

6  48.5 

+11 16.8 

40.4822 

0.5472 

-0.0171 

+75 

+  • 

139 

Tauri 

4.7 

2.85 

4.3 

25  56.7 

15    5.3 

-  4  43.2 

+0.1585 

0.5456 

0.0363 

f52i-l 

52  B. 

Geminorum 

6.5 

2.66 

2.1 

24  39.7 

88    914.2 

-11 10.8 

40.5514 

0.5409 

0.0768 

*8i;+r 

« 

GeminoniTn 

3.2 

2.65 

1.5 

25  12.9 

12  14.3 

-816.7 

-0.3028 

0.5400 

0.0833 

+25n» 

87  B. 

Geminorum 

5.8 

2.59 

1.5 

23  42.1 

16    2.2 

-436.3 

+1.0445 

0.6387 

0.0913 

*90r+3« 

37 

Geminorum 

5.7 

+2.61 

+  0.7 

+25  28.9 

17  33.4 

-3  8.1 

-1.0709 

0.6382 

-0.0944 

-24!-«. 

a> 

Geminorum 

5.2 

2.56 

+  0.6 

24  20.2 

20  55.0 

+  0  6.9 

-0.1289 

0.5370 

0.1013 

+36-^1 

48 

Geminorum 

5.8 

2.52 

-0.1 

24  16.2 

84    139.8 

+  442.4 

-0.5594 

0.5352 

0.1109 

♦"11-^7 

58 

Geminorum 

6.0 

2.46 

0.4 

23    6.5 

6  56.5 

+  9  48.8 

40.1177 

0.5332 

0.1213 

h49;-3» 

B.  D.+23*  1744 

6.4 

2.42 

1.0 

23    4.0 

11  26.8 

-  9  49.4 

-0.4031 

0.6315 

0.1298 

K20M9 

1 

187  B. 

Geminorum 

6.3 

+2.40 

-1.5 

+23  12.8 

15  22.7 

-6  1.1 

-1.0898 

0.6300 

-0.1370 

-24-«? 

192  B. 

Geminorum 

6.3 

2.38 

1.5 

22  35.9 

16  33.1 

-  4  52.9 

-0.5689 

0.5294 

0.1392 

4-10-eD 

Saturn 
Geminorum 

0.4 
5.2 

20  59.8 
20    6.4 

22  11.3 
22  35.9 

+  034.6 
+  058.5 

+0.3942 
+1.3212 

0.5222 
0.5270 

0.1484 
0.1498 

♦«7r9 

468  4«S 

85 

2.30 

1.7 

217  B. 

Geminonmi 

6.3 

2.28 

2.0 

20    2.8 

85    1    7.4 

+  325.4+1.0029 

0.5260 

0.1541 

f90,^S« 

cT 

Cancri 

5.9 

+2.18 

-3.1 

+18  36.1 

12  22.4 

-  9  40.6  +0.7658 

0.5215 

-0.1723 

«-9o'^  n 

Neptune 

7.8 

19    8.2 

14  36.9 

-  730.1-0  21ft4 

0.5192 

0  1753 

fSOp44l 
f59-lll 

0 

Cancri 

5.5 

2.15 

3.6 

18  22.7 

16  31.3 

-  5  39.1 

+0.2856 

^0  4^^^  V  mm 

0.5199 

0.1785 

6 

Cancri 

4.2 

2.12 

4.5 

18  27.8 

2310.0 

+  047.6 

-1.0254 

0.5174 

0.1879 

-17 

-71 

X 

Cancri  {var.) 

6.2 

2.08 

4.7 

+17  33.0 

NEW 

86    4  39.7 
MOON. 

+  6   7.4 

-1.0689 

0.5154 

0.1952 

-20 

-7t 

78  B. 

Viiginis 

6.5 

+1.85 

-13.1 

-  5  15.3 

80  14  36.8 

-1067.4 

-1.0618 

0.5117 

-0.2449 

-23-90I 

? 

Virginia 

5.3 

1.90 

14.2 

8  59.6 

81    0  41.3 

-  1 10.9 

40.4978 

0.6158 

0.2400 

fe9 

M\ 

370  B. 

Virginis 

6.0 

+1.97 

-15.0 

-11  11.8 

11    5.1 

+  854.2 

+0.3890 

0.6210 

Lo.2329 

f61 

-2?| 

OOOULTATIONS,  1916. 


595 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 


The  Stab's 


Name. 


69  Yiiginis 
75  Yiiiginia 
83  Virginia 
85  Viiginis 

87  Viiginis 

43  H.  Viiginis 

231  G.  Viiginis 

236  G.  Viiginis 

9  G.  Libise 

17  G.  Librae 

18  G.  Librae 
43  B.  Librae 

47  G.  Librae 

64  G.  Ubne 

153  B.  Librae 

169  B.  Librae 

177  B.  Librae 

42  Librae 

b  Scorpii 

A  Scorpii 

31  B.  Scorpii 

32  B.  Scorpii 

3  Scorpii 

40  B.  Scorpii 
jr        Scorpii 

48  B.  Scorpii 
50  B.  Scorpii 
24  G.  Scorpii 

65  B.  Scorpii 

41  G.  Scorpii 

85  B.  Scorpii 

6  Scorpii 

a  Scorpii 

22  Scorpii 

116  B.  Scorpii 

88  B.  Ophiuchi 
118  B.  Ophiuchi 
137  B.  Ophiuchi 

36        Ophi.(Utstar) 
136  G.  Ophiuchi 

151  G.  Ophiuchi 

4  G.  Sagittarii 
63  Oj^iuchi 
67  B.  Sagittaru 

70  B.  Sagittarii 

A.  Sagittarii 

24  Sagittarii 

26  Sagittarii 

126  B.  Sagittarii 

154  B.  Sagittarii 

162  B.  Sagittarii 

127  G.  Sagittarii 
172  B.  Sagittarii 
189  B.  Sagittarii 
191  B.  Sagittarii 

208  B.  Sagittarii 


Uag. 


4.9 
5.6 
5.6 
6.1 

5.8 


Red'ns  from 
1910.0. 


Aa 


•1-2.12 
2.15 
2.22 
2.22 
2.24 


5.5  +2.40-16.6 

6.4  2.42   16.6 
5.7  '  2.43  16.7 

6.5  I  2.55   16.9 
6.4  I  2.63  17.01 


6.1  +2.64 


5.7 
6.1 
5.8 
6.3 

6.0 
6.2 
5.0 
4.7 
4.6 

6.4 
5.3 
5.9 
5.4 
3.0 

4.9 
6.4 
6.2 
5.5 
6.3 

6.0 
3.1 
1.2 
4.8 
6.2 

6.3 
6.2 
6.3 
5.4 
6.3 

6.0 
6.2 
6.1 
6.4 
6.4 

2.9 
5.7 
6.1 
5.7 
5.9 

6.4 
6.4 
5.8 
6.1 
6.5 

6.1 


2.76 
2.78 
2.86 
3.01 

+3.02 
3.03 
3.05 
3.16 
3.18 

1+3.17 
3.16 
3.18 
3.21 
3.23 

+3.26 
3.25 
3.27 
3.31 
3.31 

+3.34 
3.39 
3.47 
3.45 
3.49 

+3.67 
3.76 
3.76 
3.79 
3.89 

1+3.93 
4.06 
4.04 
4.21 
4.20 

1+4.26 
4.24 
4.28 


k6.9 
17.8 
16.6 
16.2 
16.2 

1-15.6 
15.5 
15.7 
15.8 
15.5 


Ai 


ff 


-16.3 
16.2 
16.3 
16.2 
16.8 


1-20  58.7 
21    2.6 

21  42.6 

22  5.6 
2412.6 

-22  52.1 

22  52.8 

23  33.0 
25  30.1 
25    4.9 


hl5. 
15.0 
15.4 
15.0 
15.5 

kl5.2 
14.7 
14.4 
15.0 
14.0 


2-24 


-14.3 
14.0 
13.7 
13.2 
13.6 


-11.0 

10.9 

10.1 

11.0 

9.0 

-8.7 
7.5 
6.1 
4.1 
3.5 

1-3.2 
2.0 
1.1 


4.34-  1.2 


4.33 

+4.40 
4.42 
4.42 
4.44 
4.40 


+  0.6 

+  0.3 
0.5 
0.6 
1.4 
1.9 


•+4.47'+  2.3 


Apparent 

DecHna- 

tJon. 


-15  32.6 

14  56.1 

15  45.7 
15  21.0 

17  26.7 

kl7  48.8 

18  12.0 
18  19.9 
20  4.6 
20  49.5 


17.3 

23  44.0 
25    0.0 

24  35.6 

25  52.7 

k25  38.2 
24  30.0 
2414.5 

26  6.4 
2412.7 


1-25  16.1 

25  23.8 
2615.0 
24  56.1 

26  21.6 


1-24  58.1 
26  24.2 

25  9.3 

26  29.0 

25  52.3 

-26  12.5 

26  56.9 

24  52.4 

25  38.3 
24  57.3 

-25  28.2 

24  5.8 

23  54.8 

25  5.8 
2316.9 

-24  59.4 
25   3.6 

24  57.8 
24  47.3 
2319.4 

-24  19.4 


At  Conjunction  in  R.  A. 


Greenwich 
Mean  Time. 


d 
1 


8 


8 


6 


h     m 
3  21.6 

5  57.7 
1129.1 
12   0.2 

12  50.9 

146.5 

2  31.8 

3  14.1 
10  27.8 
15  26.2 

15  53.4 
2016.6 

0   9.4 

4  21.5 
11 19.3 

13  15.4 

13  53.7 

14  15.9 

18  36.2 

19  40.6 

19  48.1 

19  49.4 

20  6.0 
2141.3 

21  46.8 

23  35.5 

23  50.0 

125.2 

129.6 

3  46.1 

412.3 

6  41.9 
9  55.6 

10  15.6 
10  42.0 

2150.3 
0  29.1 

2  38.5 

3  45.2 
810.5 

10   0.5 

16  22.2 
18  51.1 

3  53.6 

4  58.9 

7  26.1 
9  42.8 

12  45.7 

13  52.9 
18  12.1 


-014.2-0.5611 
+  644.4k).0232 
+11 32.4  -0.0734 


^11 58.7 

-  7  47.5 

-  4   3.1 

-  0  0.3 
+  642.1 


+  833.8 
+  9 10.6 
+  931. 
-10 17.6 
-915. 


19   4.4 

19  52.2 

20  39.9 

22  53.9 

23  6.7 

7    144. 


h    m 

040.6 

311.6 

832.3 

9  2.4 

951.4 


-138.8-0.8334 


-055.6 


+1.3262 
+0.1215 
-0.1719 
-0.7131 
+1.3209 


-0.5675 


5-0 


+0.0125 
.6100 
-0.4931 
-0.6840 
+0.6168 

-0.9973 
1-1.0572 

.4071 
+1.1400 

.5986 


9^ 


7+0 


9  8. 
9  7. 
851.3 
719. 
714.3 


4-0 


2-0 


5-0 


5  29. 

515. 

344. 

340.2 

129.0 

1   3.8 

120. 

425. 

446. 

610.6 


8+0 


9-0 
4-0 


8  7.9 
535.5 
336.2 
227.4 
147.0 

+  3  32.5 
+  938.6 
-11 58.6 
-318.4 
-  2 15.7 


+  0  5.4 
+  2 16.6 
+  6 12.0 
+  616. 
+1026.] 


+11 15.! 
-11 58  .J 
-11 13.] 
-9  4.1 
-  8  52.! 

621.5 


0»- 


.2316 
.8060 

40.4726 
.0984 

+1.2147 


.7996 
.3913 
.7930 
+1.1175 
-1.0139 

+0.0375 
.0150 
.6482 
.7198 

+0.7131 


0-0 
9+0 
2-0 


1.1882 
+0.2129 
-1.0912 
+0.2471 
-0.3871 

-0.0340 
+0.8339 
-1.1854 
+0.0365 
-0.5817 


+0.1088 
-1.0980 
-1.0235 
.2678 
hi. 1284 


5+0 


2+0 
8+0 

l40 

540 
2-0 

3I0 


.6776 
.8337 
.8247 
.9055 
.6379 

.7826 


5307H).2174 
0.2144 
0.2076 
0.2069 
0.2058 


0. 

0.5324 

0.5362 

0.5366 

0.5371 


0.54661-0 

0.5472 

0.5478 

0.5533 

0.5572 


0.55751-0.1618 
0.5609  0.1530 
0.5640  0.1450 
0.5671  0.1358 
0.5723  0.1198 


0.5737 
0.5742 
0.5744 
0.5775 
0.5782 


0. 

0.5809 

0.5819 

0.5820 

0.5834 


0.59231-0 

0.5933 

0.5939 

0.5943hO 

0.5954 


0.5958 
0.5968 
0.5970 
0.5969 


y" 


f74 
f43 
+27 
-  2 
+73 


.1867 
0.1856 
0.1844 
0.1719 
0.1626 


-12 

+ 
+  4 


1-0.1152 
0.1136 
0.1128 
0.1020 
0.0993 


0.57831-0.0990 
0.5783  0.0989 
0.5785  0.0982 
0.5795  0.0941 
0.5796  0.0940 


58071-0.0892 
0.0886 
0.0844 
0.0842 
0.0781 


0.58361-0.0770 
0.5850  0.0702 
0.5868  0.0613 
0.5870  0.0603 
0.5872  0.0691 


.0271 
0.0193 
0.0131 

.0096 
+0.0036 


+0.00921+13 
0.0284 
0.0359 
0.0631 


0.5968  0.0663 


0.5965 
0.5962 
0.5956 
0.5953 
0.5943 


0.0891 
0.0923 
0.1047 


+63 
+65 


0.5940+0 

0.5938 

0.5936 

0.6928 

0.5927 

0.5918+0.12541+66 


.1071 
0.1093 
0.11161+65 
0.1177 
0.1183 


Limit- 
ing Par- 
allels. 


N. 


S. 


+46 
-36 
-52 
-90 

+47 


-90 
-80 
-79 


+30-43 
+26-46 


[+30 
3 

k-  2 


-42 

-85 
-75 


-9-90 


+61 

-31 
-35 

+ 

+64 

+58 


+64 
+  2 


-35 


+59 

-18 

63 

-54 
+27 
-47 
+28 
-6 


-  7 

-90 
-90 
3-68 
+31 
-8 


+12-66 
-20-00 
+50-16 
+17^8 
+64+41 


+  4 
-67 


-21-90 
+64+29 


-90 


+23-40 
+20-43 


-5 
-90 
-  1 

-89 

-30 

90 

-28 
-67 


-44 
+63+7 
-54-89 
+22-40 
-10-64 


+0.07351+261-36 
0.0802 


-ie-90 
-35-90 


+36 


-27 


+65 
3 


-42-90 


-4 
+  6 
+  6 
+11 
-79 

+  2 
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r        ^^      ^ 

SEPTEMBER. 

' 

1 

T.imit- 

Tn  8cAS'8 

At  CoNJUNcnoif  m  R.  A. 

inff  Par- 
allels. 

Name. 

Mag. 

Red'nsfrom 
1916.0. 

Apparent 
Declina- 
tion. 

Oremlirich 
Mean  Time. 

Hour 
Angle, 

^ 

x" 

y^ 

N. 

e 

S. 

8 

Ad 

ft 

•       / 

d     h     m 

h    m 

• 

20         Tauri 

4.1 

+4.19 

+16.0 

+24    6.6 

16  11  48.6 

-  4  10,0 

-0.0108 

0.6628 

+0.1025 

+41 

-24 

21         Tauri 

5.8 

4.20 

16.0 

24  17.9 

1150.6 

-4   8.2 

-0.2084 

0.5528 

0.1025 

+30 

-35 

22         Tauri 

6.5 

4.19 

16.0 

24  16.3 

1154.8 

-4   4.5 

-0.1736 

0.6528 

0.1023 

+32 

-33 

23         Tauri 

4.3 

4.18 

16.1 

23  41.5 

12    2.2 

-  366.9 

+0.4627 

0.6528 

0.1020 

+73 

0 

Tf         Tauri 

3.0 

4.18 

16.0 

23  51.0 

12  32.8 

-3  27.3 

+0.3438 

0.6529 

0.1009 

+63 

-  6 

104  B.   Tauri 

5.5 

+4.16 

+16.1 

+23  10.1 

12  56.3 

-  3   4.6 

+1.1172 

0.5529 

+0.1000 

+90 

+41 

27          Tauri 

3.7 

4.18 

15.9 

23  48.1 

13  17.4 

-244.2 

+0.4709 

0.5529 

0.0992 

+73 

0 

28         Tauri 

5.2 

4.18 

15.8 

23  53.1 

13  18.0 

-  243.7 

+O.3820 

0.5529 

0.0991 

+66 

-  4 

14  H.  Tauri 

5.3 

4.21 

15.2 

25  19.9 

13  46.7 

-  2 15.9 

-1.1270 

0.5530 

0.0980 

-30 

-66 

36         Tauri 

5.6 

4.13 

14.7 

23  62.8 

20   0,8 

+  §46.1 

+1.0040 

0.5533 

0.0836 

+90 

+34 

X         Taur 

5.3 

+4.12 

+12.7 

+25  26.1 

17    4    2.3 

+11 29.8 

-O.0824 

0.5535 

+0.0647 

+37 

-25 

Jb         Tauri 

5.6 

3.97 

9.8 

24  65.5 

19  46.7 

+  24L1 

+1.1999 

0.5525 

+0.0271 

+87 

+55 

118         Tauri 

5.4 

3.85 

7.1 

25    5.1 

18    9  37.3 

-  7  57.0 

+1.1752 

0.5502 

-0.0060 

+90 

+54 

112  B.  AurigBft 
125         Taun 

5.7 

3.86 

5.8 

26  52.5 

13    6.7 

-434.9 

-0.8227 

0.5495 

0.0142 

-  6 

-63 

5.1 

3.82 

6.0 

25  51.2 

14  17.5 

-  3  26.5 

+0.2807 

0.5492 

0.0170 

+59 

-  1 

139         Tauri 

4.7 

+3.74 

+  4.3 

+25  56.7 

22  31.0 

+  4  30.2 

-0.0396 

0.5470 

-0.0361 

+40 

-20 

52  B.  Geminorum 

6.5 

3.51 

1.4 

24  39.7 

19  16  35.3 

-  2   2.2 

+0.3580 

0.5410 

0.0763 

+65 

-  3 

e         Geminorum 

3.2 

3.50 

0.6 

25  12.9 

19  35.0 

+  051.6 

-0.4918 

0.5399 

0.0827 

+14 

-^ 

87  B.  Geminorum 

5.8 

3.41 

+  0.4 

23  42.1 

23  22.5 

+  4  31.5 

+0.8531 

0.5384 

0.0906 

+90 

+23 

37         Geminorum 

5.7 

3.44 

-0.4 

25  28.9 

20    0  53.6 

+  559.7 

-1.2549 

0.5378 

0.0937 

-47 

-65 

00        Geminorum 

5.2 

+-3.38 

-  0.6 

+24  20.2 

4  15.0 

+  9 14.5 

-0.3140 

0.5365 

-0.1005 

+24 

-41 

44         Geminorum 

5.9 

3.32 

0.3 

22  45.8 

5  38.5 

+1035.3 

+1.2834 

0.5360 

0.1034 

+74 

+60 

48         Geminorum 

5.8 

3.32 

1.4 

24  16.2 

8  59.6 

-10 10.1 

-0.7406 

0.5346 

0.1100 

0 

-66 

d        Geminorum 

3.5 

3.23 

1.3 

22    8.3 

12  41.4 

-  635.5 

+1.1997 

0.5330 

0.1172 

+90 

+47 

58         Geminorum 

6.0 

3.23 

2.0 

23    6.4 

14  16.4 

-  5   3.6 

-0.0616 

0.5324 

0.1202 

+37 

-29 

149  B.  Geminorum 

6.4 

+3.17 

-  1.7 

+21  42.2 

15  55.6 

-  3  27.5 

+1.2906 

0.5317 

-0.1234 

+75 

+59 

B.  D.+23°  1744 

6.4 

3.18 

2.6 

23    4.0 

18  46.9 

-  041.7 

-0.5780 

0.5305 

0.1286 

+10 

-60 

187  B.  Geminorum 

6.3 

3.15 

3.3 

23  12.8 

22  42.9 

+  3   6.8 

-1.2603 

0.5288 

0.1358 

-44 

-^7 

192  B.  Greminorum 

6.3 

3.12 

3.3 

22  35.9 

23  53.4 

+  4  15.1 

-0.7395 

0.5283 

0.1379 

0 

-67 

85         Geminorum 

5.2 

3.00 

3.5 

20    6.3 

21    5  56.7 

+10   7.0 

+1.1522 

0.5258 

0.1485 

+90 

+38 

217  B.  Geminorum 

6.3 

+2.97 

-  3.9 

+20    2.8 

8  28.4 

-1126.1 

+0.8370 

0.5248 

-0.1527 

+90 

+15 

Saturn 

0.5 

•     •     • 

•     •     • 

20  30.3 

11  15.5 

-  844.2 

-0.1027 

0.5199 

0.1566 

+36 

-36 

((*       Cancri 

5.9 

2.82 

5.1 

18  36.1 

19  44.4 

-030.8 

+0.6121 

0.5203 

0.1706 

+86 

0 

Neptune 

7.8 

18  57.1 

23  38.2 

+  315  9 

-0.4510 

0.5177 

0  1761 

+18 

-68 

A  ^   A«  A   *  %/  *^  *^ 

6         Cancri 

5.5 

2.*78 

5.6 

18  22.6 

23  53.8 

+  3  30.9 

+0.1376 

0.5186 

0.1768 

+50 

-25 

^        Cancri 

4.2 

+2.72 

-  6.7 

+18  27.7 

22    6  33.0 

+  9  58.2 

-1.1632 

0.5163 

-0.1861 

-28 

-72 

54         Cancri 

6.3 

2.63 

6.1 

15  39.7 

9  50.5 

-10  50.2 

+1.3090 

0.5150 

0.1905 

+82 

+50 

X        Cancri  {var.) 

6.2 

2.65 

7.0 

17  33.0 

12    3.1 

-  841.5 

-1.1994 

0.5144 

0.1934 

-31 

-72 

0^       Cancri 

5.1 

2.61 

6.6 

15  38.6 

13    2.1 

-  7  44.3 

+0.7123 

0.5141 

0.1947 

+90 

+  2 

o^       Cancri 

5.7 

2.61 

6.7 

15  54.2 

13  12.4 

-  7  34.2 

+0.3934 

0.5140 

0.1949 

+66 

-15 

Venus 

-3.9 
6.4 

+15  17.4 
15  20.0 

19  40.8 

20  52.0 

-  1 17.4 
-0   8.2 

-0.2198 
-0.5077 

0.4666 
0.5117 

-0.1937 
0.2042 

+31 
+15 

-48 

T    **  *^  ^^  *^ 

81        Cancri 

+2.51 

-'  7.3 

-66 

*        Cancri 

5.6 

2.52 

7.7 

15  17.3 

22  22.5 

+  1 19.7 

-0.7676 

0.5113 

0.2059 

0 

-75 

i        Leonifl 

5.1 

2.39 

7.9 

1140.2 

28    7  10.9 

+  952.6 

+1.3555 

0.5091 

0.2154 

+77 

+53 

18        Leonifl 

5.8 

2.35 

8.8 

12  11.7 

14  48.3 

-  643.2 

-0.8912 

0.5075 

0.2227 

-  6 

-78 

19        Leonifl 

6.4 

+2.34 

-  8.8 

+11  57.3 

15  21.7 

-  6 10.8 

-0.7519 

0.5075 

-0.2232 

+  2 

-78 

Ji        Leonifl  (var.) 

5-10 

2.34 

8.8 

11  49.0 

15  25.6 

-  6   6.9 

-0.6151 

0.5074 

0.2232 

+  9 

-75 

83  B.  Leonifl 

5.9 

2.27 

8.7 

919.8 

20  10.2 

-  130.5 

+1.0412 

0.5067 

0.2273 

+90 

+18 

43        Leonifl 

6.3 

2.16 

9.8 

6  58.0 

24  10  22.6 

-1142.4 

+0.3145 

0.5054 

0.2374 

+60 

-24 

155  B.  Leonifl 

6.5 

2.13 

9.6 

+  6    7.1 
NEW 

10  31.2 
MOON. 

-11 34.1 

+1.2056 

0.5053 

0.2375 

+90 

+30 

J?  H.  Vuginis 

5.5 

+2.18 

-14.8 

-17  48.8 

29    7  26.5 

+  548.6 

-0.6607 

0.5522 

-0.1871 

-  2 

-90 

231  G.  Vi^nifl 

6.4 

2.19 

14.8 

18  12.0 

810.8 

+  631.3 

-0.3951 

0.5527 

0.1859 

+12 

-m 

236  0.  Viigi 

nifl 

5.7 

+2.19 

-14.9 

-18  19.9 

8  53.0 

+  7 12.2 

-0.3879 

0.5532 

-0.1847 

+13 

^6 
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Nftme. 


9  G. 

17  G. 

18  G. 
43  B. 
47  G. 

64  G. 
153  B. 
169  B. 
177  B. 

42 


librse 
libne 
libne 
libne 
Libne 

libne 
libne 
libne 
libne 
libne 


The  Star's 


Mag. 


6.5 
6.4 
6.1 
5.7 
6.1 

5.8 
6.3 
6.0 
6.2 
5.0 


Red'ns  from 
19ie.O. 


£ka 


+2.28 
2.34 
2.34 
2.46 
2.46 

+2.51 
2.63 
2.64 
2.65 

+2.67 


AS 


// 


-15.0 
15.0 
15.0 
16.1 
14.7 


-14.4 

14.4 

13.9 

13.9 

-14.0 


Apparent 

ntcltna- 

tion. 


-20    4.5 
20  49.5 

20  58.6 

21  2.6 
2142.6 


-22  5.6 
24  12.5 
22  52.0 
22  52.8 

1-23  33.0 


At  Covjvitcnon  m  R.  A. 


Greenwich 
Mean  Time. 


d 
89 


80 


h    m 

16    0.9 

20  55.9 

2122.7 

143.2 

5  33.8 

9  43.8 
16  38.9 

18  34.3 

19  12.5 
19  34.6 


Hour 
Angle, 


h    m 

955. 

510. 

444.6 

033. 

3   8.7 


040 


5^0 


+  79 
-1011.0 

-  819. 

-  7  43. 

-  7  22. 


.1567 
.1127 

+0.1988 
.4168 

-0.2965 


5-0 


4-0 


.4831 
+0.8214 
.7889 
.8482 
.1986 


9-0 
2-0 
0-0 


0.5585M) 

0.5620 

0.5623 

0.5654 

0.5681 


0.5710-0 

0.5755 

0.5767 

0.5771 

0.5773 


Lfanlt- 

Inf  Par- 

alMs. 


N. 


S. 


.1720 
0.1626 
0.1617  +40W1 


0.1529 
0.1448 


.1355 

0.1194 

0.1147 

0.1132 

h0.1123 


+39-33 


+36-36 


+  7 


-68 


+13-«) 


2p74 


+ 

+66 

-17 

-21 

+141-64 


+  5 
-90 
-90 


OCTOBER. 


31  B. 

32  B. 

3 

40  B. 

48  B. 

50  B. 

24  G. 

41  G. 

85  B. 

19 

6 

a 

22 

116  B. 

88  B. 

26 

U8  B. 
137  B. 

36 

e 

136  G. 

151  G. 

4  G. 

63 

67  B. 

70  B. 
X 
24 

117  B. 
26 

126  B. 
154  B. 
162  B. 

127  G. 
168  B. 

172  B. 
189  B. 
191  B. 
208  B. 
222  B. 

50 


Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Ophiuchi 

Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophi.  (l8t  star) 
Ophiuchi 

Ophiuchi 
Ophiuchi 
Saeittarii 
Opniuchi 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 


4.6 

5.4 
5.3 
5.9 
5.4 
4.9 

6.4 
6.2 
6.3 
6.0 
4.9 

3.1 
1.2 
4.8 
6.2 
6.3 

5.8 
6.2 
6.3 
5,4 
3.4 

6.3 
6.0 
6.2 
6.1 
6.4 

G.4 
2.9 
5.7 
5.8 
6.1 

6.7 
6.9 
6.4 
6.4 
6.3 

5.8 
6.1 
6.5 
6.1 
5.5 

5.5 


+2.77 


-13.8 


+2.76-13.6[-: 
2.75   13.4 
2.77   13.8 
2.79   13.5 
2.84   13.6 


+2.83 
2.85 
2.88 
2.91 
2.92 

+2.95 
3.02 
3.00 
3.04 
3.20 

+3.20 
3.28 
3.29 
3.31 
3.34 

+3.40 
3.44 
3.56 
3.55 
3.72 

+3.72 
3.77 
3.77 
3.78 
3.81 

+3.86 
3.87 
3.94 
3.96 
8.89 

f3.96 
3.99 
3.94 
4.02 
3.98 

+4.00 


-25    4.9 


k3.2 
13.0 
12.6 
12.8 
12.2 

1-12.6 
12.4 
11.9 
12.3 
10.1 

ko.o 

10.1 
9.3 

10.4 
8.5 

8.4 
8.2 
7.1 
5.9 
4.1 

3.6 
3.4 
2.2 
1.6 
1.4 

1.6 
0.2 
0.2 
0.0 
0.9 

0.0 
0.8 
1.3 
1.6 

2.8 

3.6 


24  17.3 

23  43.9 

25  0.0 

24  35.6 

25  38.1 

-24  30.0 
24  14.5 

24  12.7 

25  16.1 

23  58.3 

-25  23.7 

26  15.0 

24  56.1 
26  21 .5 

24  58.1 

-24  51.9 
26  24.2 

25  9.3 

26  29.0 
24  55.1 

-25  52.3 
26  12.5 
26  56.9 

24  52.4 

25  38.3 

-24  57.3 
25  28.2 
24  5.8 
23  34.7 
23  54.8 

-25    5.8 

23  16.9 

24  59.4 

25  3.6 

22  48.9 

-24  57.8 
24  47.4 

23  19.4 

24  19.4 
22  33.5 

-21  56.6 


8 


8 


0  58.0 

1  5.6 

1  6.8 
123.4 

2  58.5 

4  52.6 

5  7.0 

6  42.1 
9  3.1 
9  29.2 

11  47.0 

11  59.0 
15  13.0 
15  33.1 
15  59.6 

3  11.3 

3  15.8 
5  51.4 

7  56.9 
9    9.2 

11  44.2 

13  37.3 
15  28.7 
2155.5 

0  26.7 
9  38.6 

10  45.2 
13  15.2 
15  34.7 

17  23.4 

18  41.6 

19  50.3 
015.5 

1  9.0 
157.9 

2  28.8 

2  46.8 
5  4.1 
5  17.3 
7  58.6 
10    2.0 

12  18.9 


+  824.4 
+1130.7 
+1150. 
1-1144.6 
-  059.6 


210.9 

2  3.6 
2  2.4 
146.6 
015.1 
134.5 

148.4 
319.8 
535.3 
6  0.5 
812.8 


0-0 


055.3 
134.2 
3  34.6 
444.0 
712.7 


+  9  1. 
+1048.1 
-  7  0.7 
I-  435. 
+  4  14.0 


+  5 18.0 
+  742.0 
+  955. 
+1140.2 
1-11   4. 


958.7 
544 
452.7 
4  5.7 
3  36.0 

318.7 
1  6.9 
054.1 
140.8 
3  39.3 

550. 


40.8105 

-0.0193 
-0.5935 
+0.6849 
40.1152 
+1.0146 

-0.1764 
-0.5772 
-0.7972 
+0.2553 
kl.2454 

40.2042 
+0.8703 
.5000 
40.9359 
-0.9665 


-1.0746 
+0.4408 
-0.8684 
+0.4761 
-1.1357 


2-0 


6-0 


.1603 
40.1951 
+1.0696 

.9636 
+0.2668 

-0.3569 
40.3393 

.8791 
kl.2574 

.8050 


9-0 


7-0 


1-0 


+0.4985 
.9134 
+0.9112 
+1.0687 
-1.1513 


+1.0594 
+1.1405 
[-0.3190 
+1.0150 
-0.5119 

.8355 


9M) 


0.5804 

0.5805-0 

0.5805 

0.5807 

0.5816 

0.5826 


0.5827 
0.5835 
0.5846 
0.5849 
0.5859 

0.5860 
0.5873 
0.5875 
0.5877 
0.5912 


0.5929 
0.5931 
0.5932 
0.5931 
0.5918 

0.5916 
0.5910 
0.5904 
0.5899 
0.5895 

0.5891 
0.5876 
0.5873 
0.5870 
0.5867 


0.5866 
0.5857 
0.5856 
0.5845 
0.5835 

0.58241+0 


-0.0988 

.0984 
0.0984 
0.0977 
0. 
0.0886 


463-  3 
0936  +29-35 


464 


-0.0880 
0.0838 
0.0775 
0.0763 
0.0701 


-0.0696 

0.06061464+10 
0.0597  -  7  -76 
0.0585  464  +14 
0.0266  -37-90 

0.59121-0.0264  M5 

0.5918 

0.5922 

0.5924 

0.5928 


0.0189  +41 
0.0128  k32| 
0.0093 
-0.0017 


+0.0039 
0.0093 
0.0283 
0.0357 
0.0623 

+0.0655 
0.0726 
0.0791 
0.0842 
0.0878 


+0.1097 
0.1157 
0.1163 
0.1232 
0.1285 

.1342 


-  8 


+65 
422-43 


-84 


413-53 
-  8-83 


-21 
435 


+20 


-90 
-27 


-68-81 
431-30 


+43 
-51 


-90 
-17 
-90 
-15 
-90 


hi-  6-52 
426-31 


463 
-36 
434 

+  1 


439-23 


-26-90 

-58-79 

21-90 

40.0910 1451-14 
0.1030  -26-90 
0.1054  465412 
0.1076  465424 
0.10891-44-90 


465 


465 


[4661 
1 


426 
-90 
-27 

k65 


423 

431 

81-62 


+19 
-76 


181-90 
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EUaCENTS  FOR  THE  PREDICTTION  QF.  OOOULTATIONS. 

OCTOBER. 


' 

Limit/- 

Thb  Stab's 

At  CoNJi7Ncno)r  in  R.  A. 

Ing  Par- 
allels. 

NmnM. 

M«. 

Red'ns  from 
1919.0. 

« 

Apparent 

D«din»- 

tion. 

Oreenwicfa 
Mean  Time. 

Honr 
Axi^, 

Y 

x" 

y" 

N. 

s 

8 

kJ* 

•      f 

d     h     m 

h    m 

• 

o 

253  B.  Sagittarii 

6.1 

+4.01 

+  4.2 

-21  29.2 

4  14    9.8 

+  7  37.5 

-1.0448 

0.5816 

+0.1387 

-32 

-90 

6         Oapiiconii 

5.5 

4.18 

9.6 

19  22.7 

A  10    3.6 

+  246.0 

+0.0412 

0.5710 

0.1830 

+34 

-40 

ir         Capncomi 

5.2 

4.18 

10.7 

18  29.1 

13  23.6 

+  558.5 

-0.2402 

0.5691 

0.1895 

+20 

-56 

p         Capricomi 

5.0 

4.18 

11.0 

18   5.3 

14    2.8 

+  636.3 

-9.5152 

0.5688 

0.1907 

+  6 

-75 

o         Capricomi 

5.6 

4.21 

10.8 

18  51.5 

14  28.4 

+  7  0.9 

+0.3433 

0.5685 

0.1916 

+51 

-23 

47  B.  Capricomi 

6.2 

+4.18 

+12.0 

-16  48.7 

16  52.7 

+  9 19.9 

-1.2563 

0.5672 

+0.1960 

-45 

-89 

-v         Capricomi 

5.3 

4.24 

11.9 

18  25.9 

18  46.7 

+11   9.8 

+0.7540 

0.5661 

0.1995 

+72 

-  1 

61  B.  Capricomi 

5.9 

4.18 

12.7 

16  25.2 

19   0.9 

+11 23.4 

-1.2286 

0.5659 

0.1999 

-41 

-90 

94  B.  Capricomi 

5.7 

4.25 

14.3 

16  21.1 

6    2  21.3 

-  532.0 

+0.2157 

0.5618 

0.2123 

+46 

-30 

95  B.  Capricomi 

5.9 

4.21 

14.8 

14  48.2 

2  49.0 

-  5  5.3 

-1.2466 

0.5616 

0.2130 

-41 

-90 

29         Capricomi 

5.5 

+4.29 

+16.1 

-15  31.0 

10  13.7 

+  2  3.5 

+1.0932 

0.5577 

+0.2241 

+74 

+21 

53  B.  Aquarii 

6.5 

4.24 

16.7 

13  32.8 

10  214 

+  2 10.9 

-0.8652 

0.5576 

0.2243 

-10 

-90 

18         Aquarii 

5.5 

4.27 

17.6 

13  14.1 

13  57.9 

+  5  39.8 

-0.3619 

0.5558 

0.2291 

+18 

-63 

72  B.  Aquarii 

6.5 

4.24 

18.3 

1155.7 

15  46.0 

+  724.0 

-1.2651 

0.5549 

0.2314 

-40 

-90 

137  B.  Capricomi 

6.2 

4.26 

19.4 

10  57.0 

20  46.6 

-1145.7 

-1.0766 

0.5525 

0.2374 

-22 

-90 

X        Capricomi 

5.5 

+4.31 

+19.8 

-11  44.9 

23  56.2 

-  842.7 

+0.4846 

0.5510 

+0.2408 

+66 

-16 

96  B.  Aquarii 

6.5 

4.30 

20.6 

10  42.1 

7    3    7.9 

-  537.6 

+0.2032 

0.5497 

0.2440 

+50 

-31 

0        Aquarii 

4.3 

4.33 

22.9 

811.7 

13  43.6 

+  4  36.6 

+0.3085 

0.5456 

0.2529 

+58 

-26 

p         Aquarii 

5.3 

4.34 

23.1 

8  14.2 

15  16.6 

+  6   64 

+0.7434 

0.5450 

0.2539 

+82 

-3 

170  B.  Aquarii 

6.0 

4.34 

23.5 

7  36.8 

16  49.1 

+  7  35.9 

+0.5050 

0.5445 

0.2549 

+71 

-16 

186  B.  Aquarii 

6.1 

+4.35 

+24.0 

-  6  58.7 

20  24.2 

+11  3.8 

+0.7809 

0.5434 

+0.2570 

+83 

0 

K        Aquarii 

5.2 

4.32 

24.9 

4  39.3 

23  24.9 

-10  1.6 

-0.7914 

0.5426 

0.2585 

-  1 

-90 

297  B.  Aquarii 

6.3 

4.32 

25.4 

3  59.1 

8    0  49.8 

-  8  39.5 

-1.1037 

0.5422 

0.2591 

-21 

-90 

•    6  G.  Piscium 

6.2 

4.36 

26.4 

2  50.3 

8  58.9 

-  046.5 

-O.1409 

0.5403 

0.2617 

+34 

-50 

22  B.  Piscium 

6.4 

4.39 

28.0 

-0   9.7 

20  51.8 

+1043.0 

+0.2639 

0.5386 

0.2626 

+57 

-28 

K        Piscium 

4.9 

+4.39 

+28.2 

+  0  48.2 

22  28.1 

-1143.8 

-0.2955 

0.5385 

+0.2625 

+26 

-58 

9        Piscium 

6.4 

4.39 

28.2 

0  40.1 

22  37.1 

-11 35.1 

-0.1195 

0.5385 

0.2625 

+36 

-48 

16        Piscium 

5.7 

4.40 

28.7 

138.6 

9    2  56.4 

-7  24.2 

+0.0226 

0.5382 

0.2618 

+43 

-40 

,  X        Piscium 

4.6 

4.41 

28.7 

1  19.5 

5  36.8 

-  4  49.0 

+1.0459 

0.5381 

0.2612 

+90 

+16 

19        Piscium 

5.4 

4.42 

29.1 

3    1.7 

7  39.9 

-  249.9 

-0.1533 

0.5381 

0.2605 

+34 

-50 

22        Piscium 

5.8 

+4.44 

+29.2 

+  2  28.3 

10  17.7 

-  0 17.2 

+1.0992 

0.5381 

+0.2596 

+90 

+20 

36        Piscium 

6.2 

4.47 

30.0 

7  46.9 

2154.6 

+1057.0 

-1.3412 

0.5387 

0.2536 

-M 

-81 

d        Piscium 

5.4 

4.48 

30.0 

7  43.9 

23  48.5 

-11 12.8 

-0.8103 

0.5389 

0.2523 

-  2 

-82 

136  B.  Piscium 

6.5 

4.52 

29.9 

8  54.3 

10    9  29.6 

-  150.7 

+0.3937 

0.5402 

0.2446 

+65 

-19 

75        Piscium 

6.3 

4.59 

29.7 

12  30.9 

21  18.9 

+  935.2 

-0.5033 

0.5425 

0.2323 

+15 

-67 

tf        Piscium 

3.7 

+4.66 

+28.8 

+14  55.3 

11    8  49.5 

-  3  17.2 

-0.4071 

0.5452 

+0.2174 

+20 

-59 

101        Piscium 

6.2 

4.66 

28.7 

14  14.4 

10  48.1 

-  1 22.5 

+0.7274 

0.5457 

0.2146 

+90 

+  2 

105        Piscium 

6.1 

4.69 

28.4 

15  59.3 

12  34.7 

+  020.6 

-0.7105 

0.5462 

0.2120 

+  4 

-74 

3        Arietis 

6.4 

4.71 

28.1 

17    0.0 

15  44.0 

+  323.5 

-1.1045 

0.5470 

0.2072 

-23 

-73 

4        Arietis 

5.8 

4.71 

28.0 

16  32.7 

16  27.8 

+  4  5.8 

-0.4798 

0.5472 

0.2061 

+16 

-62 

I        Arietis 

5.1 

+4.73 

+27.5 

+17  24.9 

20  38.0 

+  8  7.6 

-0.5426 

0.5483 

+0.1994 

+12 

-65 

35  B.  Arietis 

6.4 

4.74 

27.1 

17  51.5 

23  31.1 

+10  54.8 

-0.4369 

0.5491 

0.1946 

+18 

-58 

47  B.  Arietis 

6.5 

4.74 

27.0 

17  38.2 

12    121.3 

-11 18.8 

+0.1482 

0.5496 

0.1915 

+50 

-25 

20  H».  Arietis 

e.4 

4.74 

26.8 

16  50.3 

2    5.3 

-10  36.3 

+1.1246 

0.5498 

0.1902 

+90 

+31 

15        Arietis 

5.9 

4.78 

26.6 

19    6.7 

2  37.9 

-10  4.8 

-1.1528 

0.5500 

0.1893 

-28 

-71 

0       Arietis 

5.6 

+4.79 

+26.2 

+19  31.2 

6   0.8 

-  648.8 

-0.9529 

0.5508 

+0.1832 

-13 

-70 

26        Arietis 

6.2 

4.80 

254 

19  294 

11  37.6 

-  1 23.6 

+0.0772 

0.5523 

0.1728 

+46 

-27 

fi        Arietis 

5.7 

4.82 

24.5 

19  39.7 

16  51.8 

+  339.8 

+0.7768 

0.5536 

0.1626 

+90 

+11 

47        Arietis 

5.8 

4.84 

23.3 

20  20.3 

23  49.6 

+1023.0 

+1.1476 

0.5552 

0.1484 

+90 

+39 

e        Arietis  {mean) 

4.6 

4.85 

23.1 

21    0.7 

18    019.7 

+10  52.2 

+0.5102 

0.5553 

0.1474 

+76 

-  2 

66        Arietis 

6.1 

+4.88 

+20.4 

+22  31.3 

13  10.9 

-  043.6 

+0.6280 

0.5576 

+0.1194 

+88 

+  7 

7        Tauri 

5.9 

4.93 

19.6 

24  11.3 

15  47.4 

+  147.3 

-0.8473 

0.5580 

0.1136 

-  7 

-66 

16       Tauri 

5.4 

4.92 

18.6 

24    1.9 

2019.3 

+  6   9.6 

-0.1888 

0.5585 

0.1031 

+31 

-34 

17       Tauri 

3.8 

4.91 

18.7 

23  51.3 

20  21.3 

+  611.5 

+0.0029 

0.5585 

0.1030 

+42 

-24 

18       Tauri 

5.6 

4.93 

18.5 

24  34.9 

20  28.2+  618.3 

-0.7623 

0.5585 

0.1028 

-  2 

-65 

q       Tauri 

4.3 

+4.92 

+18.6 

+24  12.6 

20  29.7i 

+  6 19.7 

-O.3620 

0.5585 

+0.1027 

+22 

-44 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

OCTOBER. 


The  Stab's 

At  CoNJUNcnoM  in  R.  A. 

Name. 

Mag. 

Red'ns  ttom 
1916.0. 

AppwMit 

I>«cJtaii^ 

tfc>n. 

GreoQwlch 
Mean  Time. 

Hour 
Anfle, 

Y 

jf 

/ 

8 

11 

•       / 

d     h     m 

h    m 

20 

Tauri 

4.1 

+4.92 

+18.6 

+24    6.7 

18  20  46.0 

+  635.4 

-0.2287 

0.5585 

40.1021 

21 

Tauri 

5.8 

4.93 

18.5 

24  17.9 

20  48.0 

+  637.3 

-0.4254 

0.5585 

0.102G 

22 

Tauri 

6.5 

4.92 

18.5 

24  16.3 

20  51.7 

+  640.9 

-0.3909 

0.5585 

O.IOIS 

23 

Tauri 

4.3 

4.91 

18.6 

23  41.6 

20  59.5 

+  648.4 

+0.2420 

0.5585 

O.IOIC 

V 

Tauri 

3.0 

4.91 

18.4 

23  51.1 

2129.7 

+  7  17.5 

+0.1231 

0.5586 

0.1004 

104  B. 

Tauri 

5.5 

44.89 

+18.5 

+23  10.1 

21  52.9 

+  7  39.9 

+0.8919 

0.5586 

4O.099S 

27 

Tauri 

3.7 

4.91 

18.3 

23  48.2 

2213.7 

+  8  0.1 

+0.2484 

0.5587 

0.098i 

28 

Tauri 

5.2 

4.91 

18.2 

23  53.2 

22  14.3+  8  0.6 

+0.1600 

0.5587 

0.098; 

36 

Tauri 

5.6 

4.89 

16.8 

23  52.8 

14    4  51.5-  936.3 

+0.7696 

0.5591 

0.083] 

X 

Tauri 

5.3 

4.92 

14.6 

25  26.2 

12  46.4 

-  158.3 

-0.3208 

0.5590 

0.064] 

62 

Tauri 

6.1 

44.87 

+14.8 

+24    6.6 

13  24.6 

-  121.4 

+1.1489 

0.5590 

4O.062( 

h 

Taiiri 

5.6 

4.82 

11.0 

24  55.5 

Id    4  18.4 

-1059.3 

+0.9377 

0.5576 

+0.026^ 

118 

Tauri 

5.4 

4.73 

7.6 

25    5.1 

17  59.4 

+  2  12.9 

+0.9012 

0.5546 

-0.006: 

112  B. 

Auriga) 

5.7 

4.76 

6.2 

26  52.5 

21  26.6 

+  532.8 

-1.0894 

0.5535 

0.015( 

125 

Taun 

5.1 

4.72 

6.2 

25  51.2 

22  36.7 

+  640.5 

+0.0077 

0.5532 

0.017: 

139 

Taiiri 

4.7 

44.65 

+  4.2 

+25  56.7 

16    6  45.6 

-  927.5 

-0.3167 

0.5505 

-0.03« 

5 

Geminorum 

5.9 

4.54 

3.2 

24  26.4 

12  53.2 

-332.5 

+1.0666 

0.5482 

0.05a 

52  B. 

Geminorum 

6.5 

4.42 

+  0.3 

24  39.7 

17    0  42.6 

+  7  52.9 

+0.0705 

0.5431 

0.076: 

e 

Geminorum 

3.2 

4.41 

-0.6 

25  12.9 

3  41.4 

+1045.8 

-0.7777 

0.5418 

0.083( 

87  B. 

Geminorum 

5.8 

4.31 

0.9 

23  42.1 

7  28.0 

-  935.2 

+0.5620 

0.5400 

0.090S 

09 

Geminorum 

5.2 

44.28 

-  2.2 

+24  20.1 

12  19.5 

-453.3 

-O.6029 

0.5377 

-O.lOOi 

44 

Geminorum 

5.9 

4.21 

2.0 

22  45.8 

13  42.8 

-332.6 

+0.9902 

0.5370 

0.103£ 

48 

Geminorum 

5.8 

4.22 

3.2 

24  16.2 

17    3.6 

-  0 18.4 

-1.0293 

0.5354 

O.llOC 

d 

Geminorum 

3.5 

4.11 

3.3 

22    8.2 

20  45.0 

+  3  15.8 

+0.9065 

0.5336 

0.1171 

58 

Geminorum 

6.0 

4.12 

4.0 

23    6.4 

22  19.9 

+  4  47.7 

-0.3524 

0.5328 

0.1201 

149  B. 

Geminorum 

6.4 

+4.04 

-  3.8 

+21  42.2 

23  59.1 

+  623.7 

+0.9974 

0.53»> 

-0.123S 

63 

Geminorum 

5.3 

4.05 

3.9 

21  37.0 

18    0  24.4 

+  648.3 

+1.0408 

0.5318 

0.124C 

B.  D.+23''  1744 

6.4 

4.06 

4.9 

23    4.0 

2  50.3 

+  9   9.5 

-0.8679 

0.5306 

0.1284 

192  B. 

Geminorum 

6.3 

3.99 

5.7 

22  35.8 

7  57.0 

-  953.5 

-1.0289 

0.5281 

0.1375 

79 

Geminorum 

6.3 

3.91 

5.2 

20  31.0 

8  51.2 

-  9   1.0 

+1.1460 

0.5277 

0.139C 

85 

Geminorum 

5.2 

+3.84 

-  6.0 

+20    6.3 

14    0.8 

-4   1.1 

+0.8621 

0.5251 

-0.1477 

217  B. 

Geminorum 

6.3 

3.81 

6.5 

20    2.7 

16  32.9 

-  1 33.8 

+0.5479 

0.5239 

0.1519 

10  H. 

Cancri 

6.1 

3.76 

6.6 

19    4.7 

18  31.6 

+  0  21.2 

+1.3141 

0.5230 

0.1551 

Saturn 
Cancri 

0.4 
5.9 

20  10.6 
18  36.0 

23    4.8 
19    3  51.2 

+  446.1 
+  9  23.7 

-0.6241 
+0.3282 

0.5191 
0.5188 

0.1619 

</» 

3.63 

'8.6 

0.1694 

0 

Cancri 

5.5 

+3.58 

-  8.7 

+18  22.6 

8    1.6 

-1033.5 

-0.1438 

0.5170 

-0.1754 

Neptune 
Cancri 

7.7 
6.3 

18  50.3 
15  39.6 

8  45.8 
18    1.4 

-  950.6 

-  051.5 

-0.7834 
+1.0352 

0.5163 
0.5131 

0.1763 

54 

3.39 

'9.3 

0.1888 

o» 

Cancri 

5.1 

3.37 

9.8 

15  38.6 

21 14.1 

+  2 15.5 

+0.4412 

0.5120 

0.1928 

o> 

Cancri 

5.7 

3.37 

10.0 

15  54.1 

21  24.4 

+  2  25.4 

+0.1223 

0.5119 

0.1930 

81 

Cancri 

6.4 

+3.24 

-10.7 

+15  19.9 

80    5    6.8 

+  954.2 

-0.7718 

0.5095 

-0.2021 

fC 

Cancri 

5.6 

3.25 

11.1 

15  17.3 

6  37.8 

+1122.7 

-1.0302 

0.5090 

0.2037 

^ 

Leonifl 

5.1 

3.08 

11.2 

1140.2 

15  29.6 

-4    1.0 

+1.1051 

0.5067 

0.2130 

18 

Leonifl 

5.8 

3.01 

12.2 

12  11.6 

23    9.8 

+  3  26.1 

-1.1328 

0.5052 

0.2201 

19 

Leonifl 

6.4 

3.00 

12.2 

11  57.2 

23  43.4 

+  3  58.8 

-0.9925 

0.5051 

0.2206 

R 

Leonifl  {var.) 

5-10 

+3.00 

-12.2 

+11  48.9 

23  47.4 

+  4   2.6 

-0.8555 

0.5051 

-0.2206 

83  B. 

l..eonis 

5.9 

2.90 

12.0 

9  19.7 

21    4  33.7 

+  840.8 

+0.8092 

0.5044 

0.2246 

89  B. 

Leonis 

6.2 

2.89 

11.9 

8  42.7 

5  28.2 

+  933.8 

+1.2798 

0.5043 

0.2253 

% 

Leonifl 

4.9 

2.87 

12.0 

8  26.7 

6  35.5 

+1039.2 

+1.3192 

0.5042 

0.22^ 

43 

Leonifl 

6.3 

2.74 

13.0 

6  58.0 

18  50.5 

-  1 26.7 

+0.1067 

0.5035 

0.2346 

155  B. 

Leonifl 

6.5 

+2.72 

-12.7 

+  6    7.0 

18  59.1 

-  1 18.3 

+0.9983 

0.5035 

-0.2347 

35 

Sextantis 

6.1 

2.63 

13.4 

5  11.1 

88    5  47.3 

+  911.6 

-0.5563 

0.5039 

0.2404 

P* 

Leonis 

5.7 

2.48 

13.8 

2  24.5 

18  26.3 

-  231.1 

-0.6179 

0.5058 

0.2449 

;>* 

Leonifl 

5.3 

2.45   13.5 

0  23.0 

22   4.9 

+  1   1.3 

+0.6723 

0.5066 

0.2457 

369  B. 

Leonin 

6.3 

2.42  14.0 

(*■  0  35.4 

88    3    8.6 

+  556.4 

-0.7948 

0.5080 

0.2465 

388  B. 

Leonia 

6.3 

+2.39 

U3.7 

S^Aft3bn^ 

^^X»^ 

H<|^M7 

OCCULTATIONS,  1916.  601 

ELBMBNTS  FOB  THE  PKEDICTTION  OF  CXXTOLTATIONS. 

OCTOBER. 


602  0CCULTATI0N8,  1916. 

ELEMENTS  FOR  THE  OP  OCCULTATIONS. 


OCCULTATIONS,  1916. 


608 
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1 

Limit- 

Thb  Stab's 

At  CoNnmcnoir  or  R.  A. 

IJr 

Name. 

Ma« 

Red'ns  from 
1916.0. 

Appwent 

DMUna- 

Uon. 

Qreenwich 
Mean  Time. 

Hour 
Ancle, 

Y 

7f 

y' 

N. 

S. 

Am, 

^ 

mj  % 

8 

ft 

•      / 

d     h    m 

h    m 

• 

• 

36 

Tfcuri 

5.6 

+5.47 

+18.3 

+23  52.8 

10  13  29.4 

+  049.4 

+0.6327 

0.5614 

40.0813 

489 

+12 

X 

Tfcuri 

5.3 

5.65 

16.1 

25  26.2 

2122.9 

+  826.0 

-0.4746 

0.5618 

0.0624 

fl5 

-47 

62 

Tauri 

6.1 

5.60 

16.0 

24    6.6 

22    1.0 

+  9  2.8 

+0.9940 

0.5618 

0.0609 

+90 

+36 

315  B. 

Tauri 

6.3 

5.52 

12.1 

24  27.7 

11  12    1.7 

-  126.3 

+1.2337 

0.5610 

0.0266 

482 

+69 

k 

Tauii 

5.6 

5.54 

11.8 

24  56.5 

12  50.7 

-  039.1 

+0.7533 

0.6608 

+0.0246 

+90 

+24 

118 

Tfturi 

5.4 

+5.51 

+  7.8 

+26    6.1 

la    2  26.9 

-1131.8 

+0.6925 

0.5681 

-0.0084 

+90 

+22 

126 

Tauri 

5.1 

5.52 

6.3 

26  61.2 

7    2.6 

-7   5.7 

-0.2076 

0.6668 

0.0194 

+30 

-27 

132 

Tauri 

5.0 

5.44 

6.4 

24  %2h 

11 10.4 

-3  6.7 

+1.1243 

0.5554 

0.0292 

+90 

+48 

139 

Tauri 

4.7 

5.48 

3.9 

26  56.7 

16    8.5 

+  043.2 

-0.6445 

0.6640 

0.0384 

+11 

-«) 

5 

GewiDOTvan 

5.9 

5.38 

2.5 

24  26.4 

21 13.9 

+  636.0 

+0.8275 

0.6616 

0.0624 

+90 

+26 

8 

Geminorum 

6.1 

+5.34 

+  2.0 

+23  59.9 

23  23.6 

+  841.2 

+1.1941 

0.5506 

-0.0673 

+89 

+63 

52  B. 

Gemmorum 

6.5 

6.30 

-0.9 

24  39.7 

18    8  59.5 

-6  2.3 

-0.1836 

0.5461 

0.0783 

f31 

-32 

e 

Geminorum 

3.2 

5.30 

1.9 

2612.9 

11  57.5 

-  3 10.3 

-1.0347 

0.5446 

0.0846 

-22 

-65 

87  B. 

Greminorum 

5.8 

5.20 

2.6 

23  42.1 

15  43.0 

+  027.7 

40.2987 

0.5426 

0.0924 

f60 

-8 

tf 

Geminorum 

5.2 

5.18 

4.0 

24  20.1 

20  33.4 

+  6  8.6 

-0.8710 

0.5401 

0.1021 

-9 

-^ 

44 

Greminorum 

5.9 

+5.10 

-4.0 

+22  46.8 

2166.4 

+  628.9 

+0.7191 

0.6394 

-0.1049 

+90 

+14 

6 

Geminorum 

3.5 

5.01 

6.6 

22    8.2 

14    4  67.4 

-1044.0 

+0.6279 

0.5365 

0.1184 

+68 

+  7 

58 

Geminorum 

6.0 

5.03 

6.3 

23    6.4 

6  32.1 

-912.3 

-0.6320 

0.5347 

0.1213 

+  6 

-68 

149  B. 

Geminorum 

6.4 

4.94 

6.3 

21  42.2 

811.1 

-  7  36.6 

+0.7156 

0.5337 

0.1243 

+90 

+11 

63 

Greminorum 

5.3 

4.95 

6.5 

21  37.0 

8  36.4 

-  7 12.0 

+0.7585 

0.5335 

0.1251 

+90 

+14 

B.  D.+23*>  1744 

6.4 

+4.98 

-7.4 

+23    3.9 

11    2.0 

-  451.1 

-1.1620 

0.6322 

-0.1295 

-31 

-07 

79 

Greminorum 

6.3 

4.82 

8.1 

20  31.0 

17    2.6 

+  058.1 

+0.8663 

0.5288 

0.1399 

+90 

+18 

85 

Greminorum 

5.2 

4.75 

9.2 

20    6.2 

2212.3 

+  568.1 

+0.6684 

0.6260 

0.1486 

+80 

0 

217  B. 

Greminorum 

6.3 

4.72 

9.7 

20    2.7 

Id    0  44.5 

+  825.6 

40.2622 

0.6246 

0.1626 

+66 

-17 

10  H. 

Cancri 

6.1 

4.66 

9.9 

19    4.6 

2  43.3 

+10  20.7 

+1.0176 

0.6235 

0.1667 

+90 

+26 

Satitrn 
Cancri 

0.3 
5.9 

•  •  . 

+20    6.9 
18  36.0 

8  21.7 
12   4.3 

-811.2 
-435.3 

-1.0337 
40.0254 

0.5210 
0.5186 

-0.1644 
0.1696 

-19 
f43 

-70 

<P 

•     •     • 

+4.54 

-11.7 

-31 

d» 

Cancri 

6.2 

4.48 

11.6 

17  19.2 

13  20.9 

-321.1 

+1.2236 

0.5180 

0.1714 

+90 

+42 

6 

Cancri 

5.5 

4.48 

12.5 

18  22.6 

16  15.7 

-031.5 

-0.4494 

0.5166 

0.1764 

fl7 

-68 

Nkptunk 
Cancri 

7.7 
6.3 

18  49.2 
+16  39.6 

17    9.2 
16    218.5 

+  020.4 
+  9 13.4 

-1.0994 
40.7290 

0.6164 
0.5119 

0.1767 
-0.1883 

-24 
490 

-71 

54 

•     •    • 

+4.28 

-13.4 

+  4 

o» 

Cancri 

5.1 

4.25 

14.0 

16  38.5 

6  32.5 

-1138.3 

40.1330 

0.6106 

0.1922 

f49 

-28 

o» 

Cancri 

5.7 

4.26 

14.1 

16  64.0 

6  42.9 

-11 28.3 

-0.1868 

0.5106 

0.1924 

431 

-45 

81 

Cancri 

6.4 

4.11 

15.1 

16  19.9 

13  28.7 

-356.0 

-1.0842 

0.5074 

0.2010 

-21 

-75 

n 

Cancri 

6.6 

4.12 

16.6 

16  17.2 

15   0.6 

-  2  26.7 

-1.3436 

0.5069 

0.2027 

-61 

-72 

4 

Leonin 

5.1 

4^.93 

-15.7 

+11  40.1 

23  67.2 

+  6 14.6 

40.8005 

0.5041 

-0.2115 

+90 

+  6 

0 

I.«eonifl 

3.8 

3.84 

16.9 

10  16.2 

17    4  54.7 

+11  3.6 

+1.2819 

0.5028 

0.2158 

490 

+41 

19 

Leonifl 

6.4 

3.86 

17.0 

11  67.2 

816.4 

-940.4 

-1.3023 

0.5020 

0.2186 

-41 

-78 

R 

LeoniB.(iw.) 

5-10 

3.86 

17.0 

11  48.9 

8  20.6 

-936.4 

-1.1648 

0.5020 

0.2187 

-27 

-78 

83  B. 

Leonin 

5.9 

3.74 

16.7 

919.6 

13  10.1 

-464.9 

40.5097 

0.5011 

0.2224 

f73 

-12 

89  B. 

Leonifl 

6.2 

+3.72 

-16.6 

+  8  42.6 

14   5.2 

-4  1.4 

40.9828 

0.5009 

-0.2231 

490 

+15 

It 

Leonifl 

4.9 

3.70 

16.6 

8  26.6 

15  13.3 

-265.2 

+1.0232 

0.5007 

0.2239 

f90 

+17 

43 

Leonis 

6.3 

3.64 

17.7 

6  57.9 

18    3  37.8 

+  9  8.6 

-0.1852 

0.4996 

0.2318 

+32 

-50 

155  B. 

Leonifl 

6.5 

3.62 

17.4 

6    7.0 

3  46.6 

+  917.1 

40.7109 

0.4995 

0.2319 

490 

-3 

35 

8extantifl 

6.1 

3.41 

18.2 

6  11.0 

14  43.6 

-4  4.2 

-0.8398 

0.4997 

0.2372 

-3 

-85 

p4 

Leonifl 

5.7 

+3.23 

-18.4 

+  2  24.4 

19    3  33.2 

+  823.9 

-0.8845 

0.5014 

-0.2413 

-  6 

-88 

o/^ 

Leonis 

5.3 

3.19 

17.9 

0  23.0 

7  14.9 

+11 59.3 

40.4178 

0.5022 

0.2421 

+66 

-20 

359  B. 

Leonis 

6.3 

3.16 

18.4 

+  0  35.3 

12  22.8 

-  7   1.7 

-1.0481 

0.5036 

0.2428 

-16 

-89 

388  B. 

Leonifl 

6.3 

3.11 

17.9 

-  1 14.5 

14  50.8 

-  4  37.8 

+0.3304 

0.5044 

0.2430 

460 

-24 

431  B. 

Leonis 

6.2 

3.06 

18.0 

168.6 

20  26.8 

+  048.7 

-0.2401 

0.5063 

0.2432 

429 

-56 

13  B. 

Vii^nifl 

5.9 

+2.99 

-17.6 

-  4  62.3 

20    3    7.4 

+  7 17.8 

+1.2460 

0.5090 

-0.2427 

+85 

+33 

78  B. 

Virginifl 

6.6 

2.89 

17.8 

5  16.4 

16  11.6 

-  4  59.3 

-1.2566 

0.5162 

0.2399 

-35 

-90 

372  b. 

Viiginifl 

5.3 

2.81 

17.2 

8  69.6 

21    1    6.6 

+  4  36.9 

40.3606 

0.6212 

0.2366 

460 

-23 

Virginifl 

6.0 

2.76 

16.8 

11 11.9 

11 15.4 

-  932.2 

+0.3229 

0.5284 

0.2292 

467 

-25 

69 

Virginifl 

4.9 

2.68 

16.8 

15  32.6 

22    3    3.0 

+  646.1 

+1 .3646 

0.6412 

0.2147 

470 

+54 

75 

Viiginifi 

5.6 

+2.67 

-16.0 

-14  56.1 

5  33.7 

+  8 10.8 

+0.1847 

0.5434 

-0.2119 

f46 

-^ 
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Reilr 

11  from 

Nutw. 

MM- 

10  H 

Cancri 

6.1 
0.1 

h6.51 

-13.0 

d> 

Cancri 

6.9 

6.41 

15.2 

rf" 

Cancri 

6.2 

5.34 

15.3 

8 

Cancri 

5.5 

6.36 

16.2 

NBrruNB 

7.7 

54 

Cancri 

6.3 

+6.17 

-17.5 

o" 

Cancri 

5.1 

6-15 

18.3 

o* 

Cancri 

5.7 

5.16 

18.4 

81 

Cancri 

6.4 

5.02 

19,6 

E 

Leonis 

5.1 

+4.84 

-20.7 

Leonis 

3.8 

4.75 

21.1 

S3B 

Leonis 

5.9 

4.65 

22.0 

89  B 

Leonis 

e.2 

4.63 

22.0 

Leonis 

4.9 

4.6J 

22.1 

43 

Leonis 

6.3 

»4.46 

-23.3 

1S6B 

Leonis 

G.5 

4.43 

23.0 

35 

Soxtantis 

6.1 

4.32 

23.8 

P' 

Leonis 

5.7 

4.13 

24.1 

P' 

Leonis 

5-3 

4.09 

23.6 

359  B 

Leonis 

a,.i 

+4.06 

-24.1 

388  B 

Leonis 

fi.3 

4.01 

23.6 

Leonis 

5.1 

3.96 

23,2 

431  B 

Leonis 

6.2 

3.96 

23.6 

13  B 

Virginis 

5.9 

3. Si 

23.0 

64  B 

Viiginie 

6.5 

+3.78 

-22.5 

37?  B 

ViTRims 

5.3 

3.Gt 

22.2 

VuKinu 

6.0 

3.60 

21.5 

69 

Viijfinis 

4.9 

3.50 

19.6 

75 

Virginis 

5.6 

3.49 

19.8 

83 

Virginia 

5.6 

+3.46 

-1».3 

85 

Viiginia 

6.1 

3.46 

19.4 

87 

6.8 

3,47 

18.7 

89 

Virginis 

5.1 

3.46 

18.6 

43  H 

Virginis 

5.5 

3.40 

17.8 

231  G 

Vuginis 

6.4 

+3.40 

-17.6 

236  G 

Virginis 

5.7 

3.39 

17.6 

9  G 

Libne 

6.5 

3.38 

16.6 

17  G 

Lihne 

6.4 

3.36 

16.0 

18  G 

Ubm 

6.1 

3.36 

15,8 

43  B 

Libne 

6.7 

+3.42 

-17.1 

47  G 

Libne 

O.I 

3.35 

14.8 

640 

Libne 

6.8 

3.33 

14.2 

153B 

Libne 

6.3 

3.46 

13.0 

169  B 

Libne 

6.0 

3.32 

13.0 

177  B 

Ubne 

6.2 

+3.32 

-12.9 

42 

Librw 

6.0 

3.33 

12.7 

A 

Scorpii 

4.6 

3.34 

11.7 

31  B 

Scorpii 

6.4 

3.32 

11.8 

32  B 

Scorpii 

6.3 

3.31 

11.9 

3 

Swapii 

5.9 

+3.34 

-11,7 

40  B 

Scorpii 

6.4 

3.32 

11.6 

48B 

Scorpii 

4.9 

3.34 

11.1 

SOB 

Scorpii 

6.4 

3.32 

11.2 

67  B 

Scorpii 

6.7 

K3.30 

-11.2 

OCCULTATIONS,  1916. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 


The  Star's 


Name. 


9 
o 


61  B. 

94  B 

95  B 
53  B 

18 

72  B 
137  B 

X 

96  B 

6 

P 
170  B 

51 

186  B 

207  B 

6  G 

22  B 

K 

9 
16 
19 
36 

d 
136  B. 

58 
75 


Capricomi 
Capricomi 
Capricomi 
Capricorni 
Capricorni 

Capricomi 

Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aquarii 

Capricomi 

Capricomi 

Capricomi 

Capricomi 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Acjuarii 
Piflcium 
PiBcium 

Piflcium 
Piflcium 
Piflcium 
Piflcium 
Piflcium 

PiBcium 
Piflcium 
Plscium 
PLscium 


Mag. 


5.2 
5.0 
5.6 
6.2 
5.3 

5.9 
5.7 
5.9 
6.5 
5.5 

6.5 
6.2 
5.3 
6.3 
5.5 

6.5 
4.3 
5.3 
6.0 
5.8 

6.1 
5.2 
6.3 
6.2 
6.4 

4.9 
6.4 
5.7 
5.4 
6.2 

5.4 
6.5 
5.7 
6.3 


Red'ns  from 
1916.0. 


Aa 


A< 


ft 


+3.30+  9.0-18  29.1 
3.29     9.2  18    5.4 

3.31  9.1   18  51.6 
3.28     9.9   16  48.7 

3.32  10.0  18  25.9 


1+3.311+14 
3.33 
3.33 
3.34 
3.37 


+3.281+10 
3.32 
3.29 
3.31 
3.33 


+3.3«+16 
3.43 
3.44 
3.44 
3.411 


+3.481+19 
3.46 
3.47 
3.54 
3.65 


k3.95 
4.09 
4.15 

+4.29 


Apparent 
Declina- 
tion. 


At  Conjunction  in  R.  A. 


Qreenwich 
HCeanlime. 


.5 
11.7 
12.1 
13.6 
14.2 


.8 
15.8 
16.6 
16.6 
16.1 


.8 
18.8 
19.0 
19.4 
20.1 


.9 
20.9 
21.4 
22.4 
24.4 


k3.66|+24.6+  0  48.1 
3.66  24.7  0  40.1 
3.69  25.4  138.6 
3.75  26.0  3  1.7 
3.92  28.1     7  46.9 


+28.1 
28.4 
29.3 

+29.4 


-16  25.2 
16  21.1 
14  48.3 
13  32.8 
13  14.1 

-11  55.7 

10  57.1 

9  27.8 

9  39.6 

1145.0 

-10  42.2 
811.8 
814.3 
7  36.8 

5  15.4 

6  58.7 
4  39.3 
3  59.1 
2  50.3 
0    9.8 


d 
26 


87 


28 


hi-  7  43.9 

8  54.3 

11  31.4 

kl2  30.9 


29 


h    m 
9  54.6 
10  32.1 

10  56.5 
13  14.2 
15    3.1 

15  16.6 
2218.7 
22  45.4 

6    1.2 
9  30.5 

11  15.2 

16  7.2 

18  32.9 

19  6.0 
19  11.9 

22  19.0 
8  43.0 

10  14.7 

11  46.0 

12  2.6 

15  18.7 

18  17.9 

19  42.2 
3  49.7 

15  45.2 


Hour 
Ancle, 


+  815. 
-11   2. 

-  842.2 
-810. 

-  8   4.5 


80 


81 


17  22.3 
17  31.3 
2153.3 
2  40.4 
17  10.6 

19  7.0 
5  2.3 
7  49.4 

17  11.4 


+ 
+ 
+ 


h  m 
7  52.2 
828.3 
851.8 
+11  4.2 
-11 11.1 

-1058.1 
-412.0 
-  3  46.4 
+  3 13.3 
+  634.9 


8-0 


7-0 


2rO 


5  4.0 
4  58.4 
627.1 
7  55.2 
811.3 

+11  20.7 

-  946.1 

-  824. 
-033.3 
+1058.9 


-1127.1 
-11 18.4 
-7  4.9 
1-2  27.0 
+11 35.5 

-10  31.8 
-055.5 
+  146.3 
+10  50.3 


40.3575 
+0.0904 
+0.9293 
-0.6280 
+1.3393 

M).5977 
+0.8261 
-0.6054 
-0.2252 
+0.2714 


a/ 


y 


.6159 
.4303 

1-1.3229 
.9944 

+1.1086 

40.8310 
+0.9302 
+1.3599 
+1.1221 
-1.1702 

+1.3922 
-0.1750 
.4884 
+0.4527 
40.8256 


6-^ 


+0.2602 
+0.4360 
+0.5640 
40.3705 
-0.8863 

-0.3598 
+0.8098 
-1.2600 
-0.1579 


0.5847 
0.5842 
0.5838 
0.5820 
0.5805 

0.5803 
0.5746 
0.5742 
0.5684 
0.5657 

0.5643 
0.5606 
0.5589 
0.5585 
0.5584 

0.5562 
0.5494 
0.5485 
0.5476 
0.5475 

0.5456 
0.5440 
0.5434 
0.5396 
0.5353 


0.5349 
0.5348 
0.5337 
0.5328 
0.5312 

0.5312 
0.5314 
0.6316 
0.5328 


+0.1961 
0.1973 
0.1981 
0.2024 
0.2056 

+0.2060 
0.2177 
0.2184 
0.2287 
0.2331 

+0.2351 
0.2403 
0.2427 
0.2432 
0.2433 

+0.2460 
0.2530 
0.2538 
0.2545 
0.2547 

40.2560 
0.2570 
0.2573 
0.2586 
0.2577 


Limit- 
ing Par- 
allels. 


N. 


S. 


+52 
+37 
+71 

01-85 
k69+55 


4-82 
1+25-54 


+52 
+  5 


+0.2573 
0.2573 
0.2560 
0.2541 
0.2457 

+0.2443 
0.2359 
0. 

+0.2231 


2332  -36 
+33 


-22 
-36 
+11 


+ 
+74 


2-82 


-27 
-83 


+16-67 
^6-84 


-16 

+78 

+79 
+82 
+78 
482 
-27 

+72 


+16 
+68 
+90 

+56 
+67 
+77 
+63 


+  4 


1-90 
+22 

+  3 
+  9 

+48 

+22 
1-90 

+55 


+32-51 


-71 
-18 
+  2 

-28 
-19 
-12 
-22 


-  6-82 

+23-61 
+90+  4 


-78 
-46 


OCCULTATIONS  VISIBLE  AT  WASHINGTON. 


T-RS  Stab's 

IKMERSION. 

EMERSION. 

Dtte. 

Washington. 

Angle 
from— 

Washington. 

Angle 
from— 

Dura- 
tiooof 
Oocol- 
taticn. 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vor- 
tex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Ver- 
tex. 

Jan.  14 
14 
14 
14 
14 

15 
18 

a  Tauri 
16  Tauri 

21  T&uri 
20  Tauri 

22  Tauri 

X  Tauri 
48  Geminorum 

4.3 
5.4 
5.8 
4.1 
6.5 

5.3 

5.8 

h  m 

9  40 

9  41 

10    0 

10    1 

10    3 

0  26 
7  26 

h    m 
14     6 
14    8 
14  26 
14  28 
14  30 

4  50 
11  37 

• 

95 
145 

76 
121 

83 

132 
126 

• 

41 
91 
24 
69 
30 

192 
HI 

h  m 
10  38 
10  13 
10  55 
10  48 
10  59 

1    3 
8  52 

h   m 
15    4 

14  39 

15  22 
15  14 
15  26 

5  27 
13    3 

• 

260 
210 
279 
234 
273 

191 

276 

• 

210 
158 
231 
185 
225 

251 
224 

h  m 
0  58 
0  32 
0  55 
0  47 
0  56 

0  37 

1  26 

NoTB.— The  aaglei  of  position  are  ooimted  from  the  north  point  and  vertex  of  the  Moon's  limb  toward  the  east. 
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OOCULTATIONS  VISIBLE  AT  WASfflNGTON. 


The  Stab's 

IMMERSION. 

EMERSION. 

1 

I>iiii> 

Date. 

Washington. 

Angle 
from— 

WanhingUm. 

Angle 
from— 

ttakof 
Ooeol- 

latian. 

XT—. ^ 

^w^.^ 

Bideieal 

Mean 

North 

Ver- 

Sidereal 

Mean 

North 

Ver- 

Name. 

Mhg. 

Time. 

Time. 

Point. 

tax. 

Time. 

Time. 

Point. 

t«z. 

h   m 

h   m 

e 

e 

h   m 

h   m 

e 

e 

h  B 

Jan.  18 

58  Geminorum      t 

6.0 

14  12 

18  22 

164 

115 

14  41 

18  51 

232 

186 

029 

23 

p*  LeoniR             t 

5.7 

4  45 

8  36 

114 

166 

5  44 

9  36 

299 

350 

059 

26 

87  Viigims 
134  B.  Scorpii 
X  Sagitt.  {vcar.)    t 

5.8 

16  12 

19  50 

165 

134 

17     1 

20  39 

245 

206 

0  49 

29 

6.4 

14  27 

17  53 

71 

98 

15  32 

18  59 

313 

328 

1   6 

30 

4.4 

13  11 

16  34 

118 

164 

14  10 

17  33 

256 

295 

059 

31 

6  Sagittarii          t 

2.1 

14    3 

17  21 

143 

191 

14  38 

17  57 

213 

257 

036 

Peb.  14 

e  Geminorum 

3.2 

1  47 

4  13 

154 

213 

2  17 

4  42 

205 

264 

oao 

14 

00  Geminorum 

5.2 

12  58 

15  22 

116 

62 

13  53 

16  17 

280 

231 

055 

15 

B.  D.+23°  1744 

6.4 

0  25 

2  47 

119 

168 

1  18 

3  39 

251 

304 

052 

15 

192  B.  Geminorum 

6.3 

6  34 

8  54 

141 

179 

7  53 

10  14 

260 

251 

1  19 

17 

sr  Cancri 

5.6 

2  38 

4  52 

114 

165 

3  37 

5  51 

280 

333 

059 

21 

a  VueiniB 
69  G.  SapttArii     t 
47  B.  Anetis 

5.3 

10  37 

12  34 

176 

202 

11  29 

13  26 

261 

277 

052 

27 

6.3 

13  30 

15    2 

60 

109 

14  24 

15  56 

303 

346 

OM 

Mar.    7 

6.5 

7    7 

8    5 

103 

48 

8    2 

9    0 

328 

276 

055 

11 

112  B.  AurigBB 

5.7 

6  41 

7  24 

28 

342 

7  14 

7  57 

346 

292 

033 

16 

18  Leonifl 

5.8 

4  31 

4  54 

83 

136 

5  30 

5  53 

324 

17 

059 

16 

19  Leonis 

6.4 

5  10 

5  33 

112 

165 

6  22 

6  45 

299 

349 

112 

16 

R  Leonifl  (lor.) 

5-10 

5  25 

5  48 

138 

190 

6  32 

6  55 

273 

323 

1    7 

18 

359  B.  Leonifl 

6.3 

6  54 

7    9 

60 

109 

7  26 

7  40 

5 

52 

0  31 

23 

jr  Scorpii 

3.0 

12  14 

12    9 

162 

202 

12  56 

12  50 

240 

274 

042 

23 

65  B.  Scorpii 

5.5 

17    0 

16  54 

64 

51 

18    7 

18    1 

312 

287 

1    7 

24 

95  G.  Ophfuchi 

6.1 

17  23 

17  13 

101 

98 

18  44 

18  33 

258 

238 

120 

25 

66  B.  Sagittarii 

4.7 

18  19 

18    5 

73 

71 

19  40 

19  26 

266 

247 

121 

26 

if  Sagittarii 

4.9 

15  53 

15  86 

154 

191 

16  16 

15  59 

191 

224 

023 

Apr.    6 

X  Tauri 

5.3 

7  31 

6  31 

91 

30 

8  45 

7  46 

270 

211 

1  14 

9 

09  Geminorum 

5.2 

7  26 

6  14 

128 

106 

8  52 

7  40 

271 

218 

125 

13 

43  Leonifl 

6.3 

13  14 

11  46 

154 

110 

14  17 

12  48 

276 

225 

1    2 

16 

370  B.  Viiginifl 

6.0 

17  46 

16    6 

35 

346 

17  59 

16  19 

10 

320 

0  13 

17 

75  Vuginifl 
153  B.  T.ibrse          t 

5.6 

8  30 

6  47 

111 

160 

9  30 

7  46 

309 

353 

0  59 

19 

6.3 

10  36 

8  45 

107 

156 

11  36 

9  44 

297 

339 

1    0 

19 

b  Scorpii             t 

4.7 

20    4 

18  11 

135 

90 

20  50 

18  57 

232 

182 

0  46 

24 

19  Capncomi 

5.7 

15  56 

13  44 

113 

162 

16  46 

14  34 

211 

255 

O50 

May    8 

6  Cancri 

5.5 

13  50 

10  43 

66 

11 

14  28 

11  21 

345 

292 

037 

19 

86  B.  Sagittarii 

6.5 

14  39 

10  49 

158 

199 

15    4 

11  14 

202 

239 

025 

20 

53  Sagittarii 

6.3 

17  48 

13  53 

121 

144 

18  40 

14  45 

204 

216 

0  52 

20 

274  B.  Sagittarii 

6.1 

18    1 

14    6 

129 

149 

18  44 

14  49 

195 

206 

043 

June   8 

p*  Leonis 

5.3 

12  22 

7  14 

148 

126 

13  38 

8  30 

288 

251 

116 

11 

87  Virginifl 

5.8 

17  38 

12  18 

187 

144 

17  54 

12  34 

213 

168 

0  16 

13 

b  Scorpii 

4.7 

19  17 

13  48 

129 

90 

20  11 

14  42 

238 

192 

054 

16 

172  B.  Sagittarii 

5.8 

14  11 

8  31 

53 

101 

15    3 

9  23 

299 

341 

0  52 

16 

189  B.  Sagittarii     f 

6.1 

16  54 

11  13 

44 

70 

17  56 

12  15 

294 

309 

1    2 

16 

208  B.  Sagittarii 

6.1 

20  50 

15    8 

47 

26 

21  55 

16  14 

269 

237 

1    6 

18 

29  Capncomi 

5.5 

19  45 

13  56 

50 

69 

21    1 

15  12 

249 

251 

1  16 

21 

22  Piecium 

5.8 

20  51 

14  50 

132 

174 

21    6 

15    5 

155 

196 

0  15 

22 

136  B.  Piscium 

6.5 

21  52 

15  47 

18 

62 

22  52 

16  47 

270 

305 

1   0 

July  16 

96  B.  Aquarii 

6.5 

2    8 

18  29 

339 

292 

2  20 

18  40 

318 

270 

Oil 

23 

17  Tauri 

3.8 

21  40 

13  34 

25 

79 

22  21 

14  14 

297 

353 

040 

23 

23  Tauri 

4.3 

22    3 

13  56 

90 

145 

23    1 

14  54 

230 

289 

058 

23 

7  Tauri 

3.0 

22  38 

14  30 

76 

133 

23  43 

15  36 

243 

302 

1    5 

23 

28  Tauri 

5.2 

23  30 

15  23 

101 

160 

0  31 

16  23 

216 

275 

1    1 

23 

27  Tauri 

3.7 

23  36 

15  29 

126 

184 

0  16 

16    8 

192 

250 

0  39 

Aug.    7 

b  Scorpii 

4.7 

16  11 

7    7 

115 

109 

17  32 

8  27 

268 

246 

1  20 

10 

127  G.  Sagittarii     f 

6.4  1  14    4 

4  48 

61     109 

15    0 

5  44 

292 

334 

056 

Note.— The  angles  of  positioQ  are  counted  from  the  north  point  and  vertex  of  the  Moon's  limb  toward  the  east. 
t  Immersion  below  the  horizon  of  Washington.  %  Emersion  below  the  horiioa  of  Waahington.  - 
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TBS  BftAM'B 

nOCEBSION. 

EMERSION. 

Dura- 

1 

1 

D»te. 

1 

WMhington. 

Ancle 
from— 

Washlnfton. 

Angle        tioinof 
from—       Ooool- 

tstkm. 

Naom. 

^M^.^ 

Sideiwl 

Mma 

North 

Veiw 

Sidereal 

Mean 

North 

Ver- 

Mag. 

Time. 

Time. 

Paint. 

tez. 

Time. 

Time. 

Point. 

tax. 

li  m 

h    m 

• 

e 

h  m 

h  m 

• 

• 

h  m 

Aug.  10 

172  B.  Sflgittarii 

5.8 

15    2 

5  46 

44 

86 

15  54 

6  38 

305 

340 

0  52 

10 

189  B.  Sagittarii 

6.1 

17  55 

8  38 

48 

63 

19    6 

9  49 

282 

281 

1  10 

10 

208  B.  Sagittarii 

6.1 

21  48 

12  30 

69 

38 

22  53 

13  35 

246 

205 

1    5 

12 

29  Oapricorni 

5.5 

20  12 

10  47 

61 

75 

21  27 

12    2 

235 

231 

1  15 

13 

p  Aquarii 

5.3 

1  27 

15  57 

106 

66 

2    8 

16  38 

188 

143 

0  40 

13 

170  B.  Aquarii       1 
22  Fiadum           f 

6.0 

3  14 

17  44 

84 

34 

4    5 

18  34 

218 

167 

0  50 

15 

5.8 

17  13 

7  37 

93 

144 

18    0 

8  24 

213 

265 

0  47 

17 

101  Fiacium           t 

6.2 

18  31 

8  46 

75 

124 

19  22 

938 

235 

287 

0  51 

24 

Saturn 

0.4 

1  16 

15    3 

104 

155 

2  18 

16    5 

272 

327 

1    1 

Sept.  4 

116  B.  Scorpii 

6.2 

15  55 

5    1 

54 

60 

16  55 

6    0 

323 

317 

1    0 

9 

96  B.  Aquarii 
9  Arietis  {mean) 

6.5 

2  25 

15    9 

356 

309 

2  51 

15  35 

302 

253 

0  26 

15 

4.6 

19  55 

8  16 

40 

90 

20  40 

9    2 

298 

331 

0  46 

18 

139  Tauri 

4.7 

4  37 

16  45 

19 

66 

5    5 

17  13 

344 

20 

0  28 

21 

d^Gancri              t 

5.9 

0  57 

12  54 

146 

193 

1  36 

13  33 

236 

286 

0  39 

Oct.     5 

o  Oapricorni 

5.6 

23  10 

10  12 

5 

332 

23  48 

10  50 

296 

257 

0  39 

6 

29  Gapricomi 

5.5 

16  15 

3  15 

94 

143 

17  15 

4  14 

225 

269 

0  59 

7 

p  Aquarii 

5.3 

23    2 

9  56 

82 

70 

0    6 

11    1 

204 

178 

1    4 

7 

170  B.  Aquarii 
fi  Arietaa 

6.0 

1  19 

12  13 

79 

40 

2  19 

13  13 

214 

169 

1    0 

12 

5.7 

23  48 

10  23 

127 

181 

020 

10  54 

177 

227 

0  32 

13 

66  ArietiB             t 

6.1 

19  59 

6  30 

28 

75 

20  35 

7    6 

297 

347 

0  36 

13 

17  Tauri 

3.8 

4  58 

15  28 

27 

343 

5  50 

16  20 

312 

258 

0  52 

13 

23  Tauri 

4.3 

5  32 

16    2 

84 

82 

6  54 

17  23 

262 

203 

1  22 

13 

ff  Tauri 

3.0 

6  22 

16  52 

56 

358 

7  30 

17  59 

294 

235 

1    7 

13 

27  Tauri 

3.7 

7  15 

17  45 

76 

17 

8  25 

18  54 

278 

220 

1    9 

13 

28  Tauri 

5.2 

7  21 

17  50 

56 

357 

8  22 

18  51 

297 

239 

1    1 

19 

o'Cancri 

5.7 

4  11 

14  17 

85 

140 

5  19 

15  25 

314 

7 

1    8 

19 

o^Oaocn 

5.1 

4  19 

14  26 

152 

206 

5  13 

15  19 

246 

299 

0  54 

Nov.    4 

6  G.  Fiacium 

6.2 

2  44 

11  48 

4 

318 

3  23 

12  26 

292 

244 

038 

6 

136  B.  Fiacium 

6.5 

3  58 

12  54 

115 

66 

4  41 

13  37 

193 

142 

043 

8 

20  H>.  Arietifl       t 

6.4 

18  47 

3  37 

112 

160 

19  24 

4  13 

204 

254 

0  36 

8 

26  Arietis 

6.2 

7  34 

16  22 

7 

312 

7  54 

16  41 

330 

276 

0  20 

9 

66  Arietis 

6.1 

8  55 

17  38 

111 

55 

9  48 

18  31 

241 

189 

0  53 

10 

36  Tauri 

5.6 

21  49 

6  30 

68 

121 

22  47 

7  27 

258 

315 

0  57 

11 

Jb  Tauri               t 

5.6 

21  19 

5  56 

92 

188 

22  10 

6  47 

248 

299 

0  51 

13 

87  B.  Geminorum 

5.8 

0  15 

8  44 

58 

109 

1    5 

9  33 

304 

359 

0  50 

14 

85  Creminorum 

5.2 

8  46 

17    9 

148 

118 

10    0 

18  24 

266 

216 

1  15 

16 

1  Leonis 

5.1 

10  57 

19  12 

158 

125 

12    7 

20  22 

274 

227 

1  10 

Dec.    2 

22  B.  Piscium 

6.4 

19  49 

3    4 

13 

58 

20  39 

3  53 

282 

321 

0  50 

2 

16  Fiscium 

5.7 

4  18 

11  32 

98 

47 

5    7 

12  20 

209 

158 

0  49 

5 

47  B.  Arietis 

6.5 

4  52 

11  53 

72 

20 

6    7 

13    8 

252 

196 

1  15 

6 

9  Arietis  (mean) 

4.6 

8  58 

10  55 

186 

101 

4  37 

11  34 

190 

144 

0  39 

7 

27  Tauri 

3.7 

1  15 

8    9 

10 

66 

1  54 

8  48 

310 

2 

0  39 

7 

S6  Tauri 

5.6 

9  54 

16  46 

124 

70 

10  41 

17  34 

236 

186 

0  47 

8 

i;  Tauri 

5.6 

9  46 

16  35 

174 

117 

10    0 

16  49 

199 

142 

0  14 

11 

149  B.  Geminorum 

6.4 

2  33 

9  12 

166 

223 

258 

9  36 

207 

264 

0  24 

11 

79  Geminorum 

6.3 

13  54 

20  31 

80 

28 

14  41 

21  17 

320 

271 

0  47 

14 

83  B.  Leonis 

5.9 

8  17 

14  42 

102 

134 

988 

16    3 

330 

336 

1  21 

14 

89  B.  Leonis 

6.2 

10  26 

16  51 

161 

149 

11  38 

18    3 

274 

239 

1  12 

14 

K  Leonis 

4.9 

11  58 

18  22 

136 

98 

13  15 

19  39 

295 

247 

1  17 

16 

e  Leoms 

5.1 

14  37 

20  54 

191 

150 

15    6 

21  22 

235 

190 

0  29 

18 

370  B.  Virginifl 

6.0 

7  33 

13  43 

82 

132 

8  23 

14  32 

338 

25 

0  49 

36 

It  Oapricorni 

5.2 

28  55 

5  35 

34 

354 

0  49 

628 

270 

224 

054 

27 

18  Aquarii 

5.5 

23  43 

5  19 

343 

312 

0    3 

5  39 

310 

276 

0  20 

NoTS.— The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  Moon's  limb  toward  the  east, 
t  Inunersion  below  the  horlion  of  Washington.  %  Emersion  below  the  horiioo  of  Washington. 
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SUN,  1916.^^ 

EMERIS  FOR  PHYSICAL  OBSERVATIONS 

SUN. 

EPH 

OF  THK 

FOR  GREENWICH  MEAN  NOON. 

Date. 

p 

Bo 

Lo 

Date. 

P 

B. 

Lo 

o 

o 

o 

o 

o 

0 

Jan.    1 

+  2.37 

-3.08 

313.50 

July    4 

-  1.22 

+8.35 

31.75 

6 

-  0.07 

3.65 

247.65 

9 

+  1.05 

3.87 

325.58 

11 

2.49 

4.19 

181.81 

14 

3.31 

4.36 

259.41 

16 

4.87 

4.70 

115.97 

19 

5.52 

4.83 

193.25 

21 

7.19 

5.17 

50.13 

24 

7.68 

5.26 

127.10 

26 

-  9.43 

-5.60 

344.30 

29 

+  9.77 

+5.66 

60.96 

31 

11.57 

5.98 

278.47 

Aug.    3 

11.77 

6.02 

354.84 

Feb.  6 

13.60 

6.32 

212.64 

8 

13.68 

6.34 

288.72 

10 

15.51 

6.61 

146.80 

13 

15.49 

6.61 

222.62 

16 

17.28 

6.85 

80.96 

18 

17.18 

6.84 

156.53 

20 

-18.92 

-7.03 

15.12 

23 

+18.75 

+7.02 

90.46 

^ 

20.41 

7.16 

309.27 

28 

20.20 

7.14 

24.40 

Mar.  1 

21.74 

7.23 

243.41 

Sept.  2 

21.51 

7.22 

318.35 

6 

22.92 

7.25 

177.54 

7 

22.68 

7.25 

252.32 

11 

23.93 

7.21 

111.65 

12 

23.70 

7.22 

186.30 

16 

-24.78 

-7.12 

45.75 

17 

+24.57 

+7.15 

120.28 

21 

25.45 

6.97 

339.83 

22 

25.28 

7.02 

54.29 

26 

25.95 

6.77 

273.89 

27 

25.82 

6.84 

348.30 

31 

26.28 

6.52 

207.94 

Oct.    2 

26.20 

6.60 

282.32 

Apr.  6 

26.42 

6.22 

141.97 

7 

26.40 

6.32 

216.36 

10 

-26.39 

-5.88 

75.98 

12 

+26.42 

+5.99 

150.39 

15 

26.16 

5.50 

9.96 

17 

26.25 

5.61 

84.44 

20 

25.76 

5.08 

303.93 

22 

25.89 

5.20 

18.50 

25 

25.17 

4.62 

237.87 

27 

25.33 

4.74 

812.56 

30 

24.40 

4.13 

1 

171.80 

Nov.    1 

24.58 

4.24 

246.63 

May  5 

-23.44 

-3.61 

105.71 

6 

+23.63 

+3.71 

180.70 

10 

22.31 

3.07 

39.60 

11 

22.49 

3.15 

114.78 

15 

21.01 

2.51 

333.47 

16 

21.15 

2.57 

48.86 

20 

19.54 

1.93 

267.33 

21 

19.62 

1.96 

342.96 

25 

17.92 

1.34 

201.18 

26 

17.92 

1.34 

277.06 

30 

-16.16 

-0.74 

135.02 

Deo.    1 

+16.06 

+0.71 

211.17 

June  4 

14.27 

-0.14 

68.84 

6 

14.04 

+0.07 

145.28 

9 

12.27 

+0.47 

2.67 

11 

11.90 

-0.57 

79.39 

14 

10.17 

1.06 

296.48 

16 

9.65 

1.21 

13.52 

19 

8.00 

1.66 

230.30 

21 

7.31 

1.84 

307.65 

24 

-  5.77 

+2.24 

164.11 

26 

+  4.91 

-2.45 

241.79 

29 

-  3.50 

+2.80 

97.93 

31 

+  2.48 

-3.05 

175.94 

In  the  above  table,  P  is  the  position-angle  of  the  axis  of  rotation  meamired  eastward  from 
the  north  point  of  the  disk,  while  L^  and  B^  are  the  heliographic  longitudes  and  latitudes,  respec- 
tively, of  the  center  of  the  disk.  The  longitudes  are  reckoned  from  the  Solar  Meridian  which 
passed  through  the  ascending  node  of  the  Sun's  equator  on  the  ecliptic,  on  Jan.  T,  1854,  Green- 
wich  Mean  Noon. 
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TX^4'A 

1 

ktoan  Bqoator 

• 

Orbit. 

Mean 
Longitude. 

Mean 
Solar 
Days. 

Motion 

1    .^       %£^^m^ 

DMe. 

• 

% 

J 

ft' 

a 

in  Mean 
Longitude. 

•       / 

•          f 

•      / 

•       / 

o           / 

•      / 

Jan.      1 

22  30.0 

126  52.8 

3    5.2 

265  22.3 

309  43.0 

233  18.6 

0.1 

1  19.06 

11 

22  30.7 

126  19.8 

3    6.5 

266  29.2 

309  11.3 

5    4.4 

0.2 

2  38.12 

21 

22  31.4 

125  46.8 

3    7.8 

267  36.0 

308  39.5 

136  50.3 

0.3 

3  57.18 

31 

22  32.1 

125  13.9 

3    9.1 

268  42.8 

308    7.7 

268  36.1 

0.4 

5  16.23 

Feb.   10 

22  32.8 

124  41.0 

3  10.4 

269  49.7 

307  36.0 

40  22.0 

• 

0.5 

6  35.29 

20 

22  33.5 

124    8.0 

3  11.6 

270  56.5 

307    4.2 

172    7.8 

0.6 
0.7 

7  54.35 
9  13.41 

Mar.     1 

22  34.2 

123  35.1 

3  12.9 

272    3.4 

306  32.4 

303  53.6 

0.8 

10  32.47 

11 

22  34.9 

123    2.2 

3  14.1 

273  10.2 

306    0.6 

75  39.5 

0.9 

11  51.53 

21 

22  35.6 

122  29.4 

3  15.3 

274  17.0 

305  28.9 

207  25.3 

1.0 

13  10.58 

31 

22  36.3 

121  56.5 

3  16.5 

275  23.9 

304  57.1 

339  11.1 

2.0 

26  21.17 

Apr.    10 

22  37.0 

121  23.7 

3  17.6 

276  30.8 

304  25.3 

110  57.0 

3.0 

39  31.75 

20 

22  37.8 

120  50.8 

3  18.8 

277  37.6 

303  53.5 

242  42.8 

4.0 

52  42.33 

30 

22  38.5 

120  18.0 

3  19.9 

278  44.4 

303  21.7 

14  28.7 

5.0 

65  52.92 

May    10 

22  39.2 

119  45.3 

3  21.0 

279  51.3 

302  50.0 

146  14.5 

6.0 

79    3.50 

20 

22  40.0 

119  12.5 

3  22.1 

280  58.1 

302  18.2 

278    0.3 

7.0 
8.0 

92  14.09 
105  24.67 

30 

22  40.7 

118  39.8 

3  23.2 

282    4.9 

301  46.5 

49  46.2 

9.0 

118  35.25 

June     9 

22  41.5 
22  42.2 

118    7.0 
117  34.3 

3  24.2 
3  25.2 

283  11.8 

284  18.6 

301  14.7 
300  42.9 

181  32.0 
313  17.8 

10.0 
Hours. 

131  45.84 

19 

•       / 

29 

22  43.0 

117    1.6 

3  26.2 

285  25.5 

300  11.1 

85    3.7 

1 

0  32.94 

July     9 

22  43.7 

116  29.0 

3  27.2 

286  32.3 

299  39.4 

216  49.5 

2 
3 

1     5.88 
1  38.82 

19 

22  44.5 

115  56.3 

3  28.2 

287  39.2 

299    7.6 

348  35.4 

4 

2  11.76 

29 

22  45.2 

115  23.7 

3  29.2 

288  46.0 

298  35.8 

120  21.2 

5 

2  44.70 

Aug.     8 

22  46.0 

114  51.1 

3  30.1 

289  52.8 

298    4.1 

252    7jO 

6 

3  17.65 

18 

22  46.8 

114  18.5 

3  31.0 

290  59.7 

297  32.3 

23  52.9 

7 

3  50.59 

28 

22  47.6 

113  45.9 

3  31.9 

292    6.5 

297    0.5 

155  38.7 

8 

4  23.53 

Sept.     7 

22  48.4 

113  13.3 

3  32.8 

293  13.3 

296  28.7 

287  24.5 

9 
10 

4  56.47 

5  29.41 

17 

22  49.1 

112  40.7 

3  33.6 

294  20.2 

295  57.0 

59  10.4 

11 
12 
13 
14 

M          A    QC 

27 

4 

22  49.9 

112    8.2 

3  34.5 

295  27.1 

295  25.2 

190  56.2 

6     2.35 

Oct.      7 

22  50.7 

111  35.7 

3  35.3 

296  33.9 

294  53.4 

322  42.1 

0  35.29 

*9           D     #W> 

17 

22  51.5 

111    3.2 

3  36.1 

297  40.7 

294  21.6 

94  27.9 

7     8.23 
7  41.17 

27 

22  52.3 

110  30.7 

3  36.9 

298  47.6 

293  49.9 

226  13.7 

15 

8  14.11 

Nov.     6 

22  53.1 

109  58.2 

3  37.6 

299  54.4 

293  18.1 

357  59.6 

16 

8  47.06 

16 

22  53.9 

109  25.8 

3  38.4 

301    1.2 

292  46.3 

129  45.4 

17 

9  20.00 

26 

22  54.7 

108  53.4 

3  39.1 

302    8.1 

292  14.6 

261  31.3 

18 

9  52.94 

Dec.      6 

22  55.5 

108  21.0 

3  39.8 

303  15.0 

291  42.8 

33  17.1 

19 
20 

10  25.88 
10  58.82 

16 

22  56.3 

107  48.6 

3  40.5 

304  21.8 

291  11.0 

165    2.9 

21 

11  31.76 

26 

22  57.1 

107  16.3 

3  41.1 

305  28.6 

290  39.2 

296  48.8 

22 

12     4.70 

36 

22  57.9 

106  43.9 

3  41.8 

306  35.5 

290    7.5 

68  34.6 

23 

12  37.64 

Daily  motion  of  T' 
Daily  motion  of  Q 


+6'.684 
-3M77 


612 


MOON,  1916. 


GFREUEBIS  FOR 
FOB 


OBSERVATIONS  OF  THE  MOON. 
HEAN 


MOON,  1916. 


613 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  GREENWICH  MEAN  MIDNIQHT. 


Dftto. 

The  Earth's 
Selenognphlo— 

Fhjiical  libntion. 

The  Sun's 
Selenographies 

C 

Long. 

Lat 

Long. 

Lat. 

Colong. 

Lat. 

Aug.     16 

• 
+6.90 

• 
-6.47 

o 

+0.02 

• 
0.00 

• 

130.27 

o 

-0.71 

« 
337.13 

17 

7.32 

6.76 

0.02 

0.00 

142.47 

0.74 

338.12 

18 

7.31 

6.69 

0.02 

0.00 

154.67 

0.76 

340.26 

19 

6.89 

6.29 

0.02 

0.00 

166.87 

0.78 

343.45 

20 

6.10 

5.60 

0.02 

0.00 

179.08 

0.80 

347.52 

21 

+5.04 

-4.67 

+0.02 

0.00 

191.30 

-0.82 

352.23 

22 

3.77 

3.55 

0.02 

0.00 

203.53 

0.84 

357.27 

23 

2.39 

2.29 

0.02 

0.00 

215.76 

0.86 

2.32 

24 

+0.96 

-0.94 

0.02 

0.00 

227.98 

0.88 

7.13 

26 

-0.43 

+0.46 

0.01 

0.00 

240.22 

0.89 

11.47 

26 

-1.74 

+1.84 

+0.01 

0.00 

252.46 

-0.91 

15.22 

27 

2.91 

3.15 

0.01 

0.00 

264.70 

0.92 

18.30 

28 

3.90 

4.34 

0.01 

0.00 

276.94 

0.94 

20.65 

29 

4.68 

5.34 

0.01 

0.00 

289.18 

0.96 

22.21 

30 

5.24 

6.09 

0.01 

0.00 

301.41 

0.97 

22.90 

31 

-5.58 

+6.56 

+0.01 

0.00 

313.66 

-0.99 

22.61 

Sept.      1 

5.70 

6.69 

0.01 

0.00 

325.88 

1.00 

21.23 

2 

5.59 

6.48 

0.01 

0.00 

338.10 

1.02 

18.64 

3 

5.25 

5.90 

0.01 

0.00 

850.32 

1.04 

14.81 

4 

4.68 

4.98 

0.01 

0.00 

2.53 

1.06 

9.85 

5 

-3.89 

+3.75 

+0.01 

0.00 

14.73 

-1.08 

4.07 

6 

2.87 

2.28 

0.01 

0.00 

26.92 

1.11 

357.98 

7 

1.65 

+0.63 

0.02 

0.00 

39.11 

1.13 

352.12 

8 

-0.26 

-1.08 

0.02 

0.00 

51.29 

1.16 

346.96 

9 

+1.22 

2.72 

0.02 

0.00 

63.47 

1.18 

342.74 

10 

+2.71 

-4.17 

+0.02 

0.00 

75.64 

-1.21 

339.65 

11 

4.09 

6.34 

0.02 

0.00 

87.81 

1.23 

337.74 

12 

5.24 

6.15 

0.02 

0.00 

99.98 

1.26 

337.03 

13 

6.08 

6.58 

0.02 

0.00 

112.15 

1.28 

337.56 

14 

6.51 

6.61 

0.02 

0.00 

124.32 

1.30 

339.28 

15 

+6.52 

-6.29 

+0.02 

0.00 

136.50 

-1.32 

342.16 

16 

6.13 

5.66 

0.02 

0.00 

148.69 

1.33 

346.08 

17 

5.36 

4.78 

0.02 

0.00 

160.88 

1.34 

350.63 

18 

4.30 

3.70 

0.02 

0.00 

173.07 

1.36 

355.66 

19 

3.02 

2.47 

0.02 

0.00 

185.27 

1.36 

0.78 

20 

+1.63 

-1.16 

+0.02 

0.00 

197.48 

-1.37 

5.69 

21 

+0.21 

+0.21 

0.02 

0.00 

209.69 

1.38 

10.20 

22 

-1.14 

1.57 

0.01 

0.00 

221.90 

1.39 

14.14 

23 

2.36 

2.88 

0.01 

0.00 

234.12 

1.40 

17.45 

24 

3.36 

4.07 

0.01 

0.00 

246.34 

1.40 

20.04 

25 

-4.11 

+6.09 

+0.01 

0.00 

258.57 

-1.41 

21.86 

26 

4.60 

5.88 

0.01 

0.00 

270.79 

1.41 

22.83 

27 

4.81 

6.39 

0.01 

0.00 

283.02 

1.42 

22.82 

2B 

4.78 

6.67 

0.01 

0.00 

295.24 

1.42 

21.71 

29 

4.52 

6.40 

0.01 

0.00 

807.46 

1.^ 

19.39 

30 

-4.10 

+5.86 

+0.01 

0.00 

319.68 

-1.43 

15.80 

Oct.        1 

-3.53 

+4.98 

+0.01 

0.00 

831.89 

-1.44 

11.05 

620      ILLUMINATED  DISK  OF  MERCUKY,  1916. 


FOR  GBEENWICH  MEAN  NOON. 


Date. 

ib 

• 

% 

6 

L 

Stellar 
Mag. 

Date. 

ib 

• 

% 

e 

L 

Stelk 

o 

o 

o 

o 

Jan.  1 

0.958 

24 

4 

33.4 

-0.8 

July  4 

0.476 

93 

170 

45.2 

+01 

6 

0.917 

34 

358 

40.3 

0.8 

9 

0.621 

76 

175 

54.9 

-Hi 

11 

0.842 

47 

352 

49.8 

0.7 

14 

0.774 

57 

182 

63.9 

Oi 

16 

0.719 

64 

347 

60.7 

0.6 

19 

0.904 

36 

191 

68.3 

u 

21 

0.524 

87 

342 

65.1 

-0.3 

24 

0.982 

16 

206 

■ 

64.8 

1.6 

26 

0.294 

114 

337 

51.9 

+0.4 

29 

0.998 

6 

320 

56.1 

-1.6 

31 

0.085 

146 

327 

19.1 

1.6 

Aug.  3 

0.971 

20 

3. 

46.7 

li 

Feb.  5 

0.009 

169 

248 

2.0 

2.7 

8 

0.927 

31 

12 

39.4 

0.ft 

10 

0.080 

147 

182 

15.4 

1.7 

13 

0.877 

41 

18^ 

'34.5 

0.4 

15 

0.220 

124 

174 

31.4 

1.1 

18 

0.827 

49 

21 

S1.4 

-0.2 

20 

0.359 

106 

170 

37.0 

+0.7 

23 

0.776 

56 

23 

29.8 

0.0 

25 

0.474 

93 

166 

36.5 

0.5 

28 

0.723 

64 

25 

29.5 

+0i 

Mar.  1 

0.566 

82 

163 

34.2 

0.4 

Sept.  2 

0.665 

71 

26 

30.3 

OS 

6 

0.641 

74 

160 

32.1 

0.3 

7 

0.596 

79 

28 

31.7 

0.4 

11 

0.704 

66 

157 

30.7 

0.2 

12 

0.516 

88 

29 

38.7 

Oi 

16 

0.754 

59 

154 

30.0 

+0.1 

17 

0.415 

100 

30 

35.1 

+0.6 

21 

0.806 

52 

152 

30.5 

-0.1 

22 

0.283 

116 

32 

82.4 

0.9 

26 

0.852 

45 

150 

32.4 

0.3 

27 

0.148 

135 

36 

23.2 

1.4 

31 

0.900 

37 

148 

35.9 

0.6 

Oct.  2 

0.029 

160 

48 

6.0 

2.4 

Apr*  5 

0.946 

27 

146 

41.5 

0.9 

7 

0.015 

166 

185 

3.3 

2.6 

10 

0.985 

14 

142 

49.6 

-1.4 

12 

0.153 

134 

204 

30.7 

+1.1 

15 

0.999 

3 

19 

59.4 

1.8 

17 

0.387 

103 

208 

58.8 

+0.1 

20 

0.966 

21 

338 

67.6 

1.6 

22 

0.615 

77 

209 

65.1 

-0.4 

25 

0.870 

42 

338 

69.1 

1.1 

27 

0.783 

56 

209 

57.0 

0.7 

30 

0.726 

63 

340 

63.0 

0.7 

Nov.  1 

0.886 

40 

209 

46.3 

0.8 

May  5 

0.571 

82 

343 

53.3 

-0.2 

6 

0.944 

27 

207 

37.6 

-0.8 

10 

0.427 

98 

345 

43.3 

+0.4 

11 

0.977 

18 

205 

31.6 

0.8 

15 

0.299 

114 

348 

33.8 

0.9 

16 

0.993 

10 

200 

27.7 

0.8 

20 

0.190 

128 

351 

24.8 

1.4 

21 

0.999 

3 

183 

25.4 

0.8 

25 

0.100 

143 

354 

14.5 

1.9 

26 

0.999 

3 

41 

24.4 

0.8 

30 

0.035 

158 

1 

5.6 

+2.5 

Dec.  1 

0.994 

9 

24 

24.5 

-0.7 

June  4 

0.004 

173 

39 

0.7 

3.3 

6 

0.982 

15 

18 

25.8 

0.6 

9 

0.014 

166 

139 

2.4 

3.0 

11 

0.963 

22 

12 

28.2 

0.6 

14 

0.063 

151 

153 

9.6 

2.2 

16 

0.933 

30 

7 

32.3 

0.6 

19 

0.139 

136 

158 

18.8 

1.7 

21 

0.885 

40 

2 

38.5 

0.6 

24 

0.235 

122 

162 

27.7 

+1.2 

26 

0.806 

52 

357 

47.2 

-0.6 

29 

0.348 

108 

166 

36.4 

+0.7 

31 

0.682 

69 

352 

57.3 

-0.5 

NOTATION. 

jb-sthe  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the  entire 

apparent  disk  regarded  as  circular. 
t*Bthe  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
Oacthe  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illiuninated  portion,  makss 

with  the  meridian. 
L»the  brilliancy  of  the  disk.    The  unit  of  £  is  the  amount  of  light  received  by  an  eye  from  a 

circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 

second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the  latter 

as  the  mean  disk  of  the  planet  is  illuminated. 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

ib 

• 

t 

9 

L 

Stellar 
Mag. 

Date. 

ib 

• 

e 

L 

Stellar 
Mag. 

o 

o 

o 

o 

■ 

Jan. 

1 

0.392 

38.4 

348.5 

59.1 

-3.4 

July    4 

0.002 

174.6 

110.1 

3.8 

-2.8 

6 

0.882 

40.1 

346.5 

60.4 

3.4 

9 

0.015 

165.9 

155.3 

28.8 

3.2 

11 

0^72 

41.8 

344.6 

61.9 

3.4 

14 

0.043 

156.0 

164.2 

63.4 

3.6 

16 

0.862 

43.6 

343.0 

63.5 

3.4 

19 

0.083 

146.6 

167.8 

107.1 

3.8 

21 

0.851 

46.4 

341.5 

65.2 

3.4 

24 

0.128 

138.1 

170.2 

144.0 

4.0 

26 

0.839 

47.3 

340.2 

67.0 

-3.4 

29 

0.174 

130.6 

172.1 

168.9 

-4.1 

31 

0.827 

49.1 

339.2 

69.0 

3.4 

Aug.    3 

0.220 

124.0 

174.0 

182.1 

4.2 

Feb. 

5 

0.815 

50.9 

338.4 

71.1 

3.5 

8 

0.264 

118.1 

176.0 

186.9 

4.2 

10 

0.801 

58.0 

337.8 

73.4 

3.5 

13 

0.306 

112.8 

178.0 

185.8 

4.2 

15 

0.787 

55.0 

337.4 

75.9 

3.5 

18 

0.345 

108.1 

180.0 

180.8 

4.2 

20 

0.772 

57.0 

337.3 

78.6 

-3.5 

23 

0.380 

103.8 

182.2 

173.8 

-4.1 

25 

0.757 

59.1 

337.3 

81.4 

3.6 

28 

0.414 

99.9 

184.4 

165.9 

4.1 

Mar. 

1 

0.741 

61.2 

337.6 

84.6 

3.6 

Sept.   2 

0.446 

96.2 

186.6 

157.6 

4.1 

6 

0.724 

63.4 

338.0 

88.0 

3.6 

7 

0.475 

92.8 

188.8 

149.5 

4.0 

11 

0.706 

65.7 

838.7 

91.6 

3.6 

12 

0.503 

89.6 

191.0 

141.8 

4.0 

16 

0.687 

68.0 

339.6 

95.6 

-3.7 

17 

0.530 

86.6 

193.1 

134.2 

-3.9 

21 

0.668 

70.4 

340.7 

99.9 

3.7 

22 

0.555 

83.7 

195.1 

127.7 

3.9 

26 

0.648 

72.9 

341.9 

104.7 

3.7 

27 

0.579 

81.0 

197.0 

121.4 

3.9 

31 

0.626 

75.4 

843.4 

109.7 

3.8 

Oct.     2 

0.601 

78.4 

198.8 

115.7 

3.8 

Apr. 

5 

0.603 

78.1 

345.0 

115.1 

3.8 

7 

0.623 

75.8 

200.4 

110.2 

3.8 

10 

0.579 

80.8 

346.7 

121.3 

-3.9 

12 

0.644 

73.2 

201.8 

105.8 

-3.7 

15 

0.554 

83.7 

348.6 

127.7 

3.9 

17 

0.664 

70.8 

203.0 

100.7 

3.7 

20 

0.528 

86.7 

350.5 

134.7 

3.9 

22 

0.683 

68.5 

203.9 

96.4 

3.7 

25 

0.501 

89.9 

352.4 

142.3 

4.0 

27 

0.702 

66.2 

204.6 

92.6 

3.7 

30 

0.471 

93.3 

354.3 

150.2 

4.0 

Nov.    1 

0.720 

63.9 

205.1 

89.1 

3.6 

May 

5 

0.441 

96.9 

356.2 

158.6 

-4.1 

6 

0.737 

61.7 

206.3 

85.8 

-3.6 

10 

0.408 

100.7 

358.0 

167.1 

4.1 

11 

0.753 

59.6 

205.3 

82.6 

3.6 

15 

0.372 

104.9 

359.7 

174.4 

4.2 

16 

0.769 

57.5 

205.0 

79.8 

3.5 

20 

0.334 

109.4 

1.3 

181.0 

4.2 

21 

0.784 

55.4 

204.4 

77.1 

3.5 

25 

0.294 

114.4 

2.7 

185.1 

4.2 

26 

0.799 

53.3 

203.5 

74.6 

3.5 

30 

0.250 

120.0 

3.8 

184.3 

-4.2 

Dec,    1 

0.813 

51.3 

202.4 

72.3 

-3.5 

Juae 

4 

0.204 

126.3 

4.9 

176.6 

4.2 

6 

0.826 

49.3 

201.0 

70.1 

3.5 

9 

0.157 

133.3 

5.9 

159.3 

4.2 

11 

0.838 

47.4 

199.3 

68.1 

3.4 

14 

0.110 

141.2 

7.1 

130.3 

4.0 

16 

0.850 

45.5 

197.3 

66.2 

3.4 

19 

0.067 

150.1 

9.0 

90.1 

3.8 

21 

0.862 

43.6 

195.1 

64.4 

3.4 

24 

0.031 

159.8 

13.1 

46.3 

-3.5 

26 

0.873 

41.8 

192.7 

62.7 

-3.4 

29 

0.008 

169.8 

27.7 

12.8 

-3.0 

31 

0.884 

39.9 

190.1 

61.2 

-3.4 

NOTATION. 

l:=sthe  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the  entire 

apparent  disk  regarded  as  circular. 
%=the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
0«the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian. 
X«Bthe  brilliancy  of  the  disk.    The  unit  of  £  is  the  amount  of  light  received  by  an  eye  from  a 

cizcular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 

second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the  latter 

as  the  meaxL  disk  of  the  plaaet  is  illuminated. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OP  MARS. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Light- 
Time. 

SteUar 

Macni. 

tuae. 

P 

il0+18O* 

• 

+19.36 

^©-^e 

^0 

Gj 

Jan.     1 

m 
6.86 

-0.2 

• 
9.54 

• 
240.18 

• 

-27.91 

■ 
+13.36 

• 
34.65 

3 

6.75 

0.3 

9.52 

240.16 

19.28 

27.02 

13.67 

35.55 

5 

6.64 

0.3 

9.48 

240.08 

19.18 

26.07 

13.97 

36.45 

7 

6.54 

0.4 

9.41 

239.94 

19.08 

25.06 

14.27 

37.34 

9 

6.44 

0.4 

9.30 

239.75 

18.96 

23.99 

14.57 

38.24 

11 

6.34 

-0.5 

9.16 

239.50 

+18.84 

-22.87 

+14.86 

39.13 

13 

6.25 

0.5 

8.99 

239.19 

18.70 

21.69 

15.15 

40.03 

15 

6.16 

0.6 

8.79 

238.83 

18.56 

20.46 

15.44 

40.92 

17 

6.08 

0.6 

8.55 

238.42 

18.41 

19.17 

15.72 

41.81 

19 

6.01 

0.7 

8.28 

237.96 

18.25 

17.82 

16.00 

42.70 

21 

5.94 

-0.7 

7.99 

237.44 

+18.08 

-16.43 

+16.27 

;    43.58 

23 

5.87 

0.7 

7.66 

236.88 

17.90 

14.99 

16.54 

i    44.47 

25 

5.81 

0.8 

7.31 

236.27 

17.72 

13.50 

16.81 

I    45.36 

27 

5.76 

0.8 

6.93 

235.62 

17.52 

11.96 

17.07 

46.24 

29 

5.72 

0.9 

6.53 

234.93 

17.33 

10.39 

17.33 

47.13 

31 

5.68 

-0.9 

6.10 

234.21 

+17.13 

-8.78 

+17.68 

48.01 

Feb.   2 

5.65 

0.9 

5.66 

233.46 

16.92 

7.14 

17.83 

48.89 

4 

5.63 

1.0 

5.20 

232.69 

16.71 

5.48 

18.08 

49.77 

6 

5.62 

1.0 

4.73 

231.90 

16.50 

3.80 

18.32 

50.65 

8 

5.61 

1.0 

4.25 

231.10 

16.30 

2.11 

18.66 

51.53 

10 

5.61 

-1.0 

3.76 

230.30 

+16.09 

-0.41 

+18.79 

52.41 

12 

5.62 

1.0 

3.28 

229.50 

15.89 

+  1.29 

19.02 

53.29 

14 

5.63 

1.0 

2.80 

228.71 

15.69 

2.98 

19.24 

54.17 

16 

5.65 

0.9 

2.32 

227.93 

15.50 

4.65 

19.46 

55.04 

18 

5.68 

0.9 

1.86 

227.17 

15.32 

6.31 

19.67 

55.92 

20 

5.72 

-0.9 

1.41 

226.44 

+15.15 

+  7.95 

+19.88 

56.80 

22 

5.77 

0.8 

0.97 

225.73 

14.99 

9.56 

20.00 

57.67 

24 

5.82 

0.8 

0.56 

225.06 

14.85 

11.14 

20.29 

58.55 

26 

5.88 

0.8 

0.16 

224.43 

14.72 

12.68 

20.48 

59.42 

28 

5.94 

0.7 

359.80 

223.83 

14.60 

14.19 

20.67 

60.30 

Mar.    1 

6.01 

-0.7 

359.45 

223.28 

+14.49 

+15.65 

+20.86 

61.17 

3 

6.09 

0.6 

359.14 

222.78 

14.41 

17.07 

21.04 

62.04 

5 

6.17 

0.6 

358.86 

222.32 

14.34 

18.44 

21.21 

62.92 

7 

6.26 

0.5 

358.60 

221.92 

14.28 

19.77 

21.38 

63.79 

9 

6.35 

0.5 

358.38 

221.56 

14.25 

21.04 

21.56 

64.66 

11 

6.45 

-0.4 

358.20 

221.26 

+14.23 

+22.27 

+21.71 

65.54 

13 

6.55 

0.4 

358.04 

221.01 

14.23 

23.45 

21.87 

66.41 

15 

6.66 

0.3 

357.92 

220.81 

14.25 

24.58 

22.02 

67.28 

17 

6.77 

0.3 

357.82 

220.66 

14.28 

25.66 

22.16 

68.16 

19 

6.88 

0.2 

357.76 

220.56 

14.33 

26.69 

22.30 

69.03 

21 

7.00 

-0.2 

367.73 

220.50 

+14.39 

+27.67 

+22.44 

69.90 

23 

7.12 

0.1 

357.73 

220.50 

14.47 

28.61 

22.57 

70.78 

25 

7.24 

-0.1 

357.76 

220.54 

14.57 

29.51 

22.69 

71.65 

27 

7.37 

0.0 

357.81 

220.63 

14.68 

30.36 

22.81 

72.52 

29 

7.50 

0.0 

357.90 

220.76 

14.80 

31.16 

22.92 

73.40 

31 

7.63 

+0.1 

358.01 

220.94 

+14.93 

+31.93 

+23.03 

74.27 

Apr.    2    1 

7.76 

+0.1 

358.14 

221.16 

+15.08 

+32.66 

+23.13 

75.15 

MAES,  1916.  63S 
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MARS,  1916. 

^ 

EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MABS.        | 

FOR  GREENWICH  MEAN  NOON. 

Data. 

Lkht- 

tSm. 

stellar 

If  ami. 

tudtT 

p 

il  0+180* 

^e 

-^O"*^® 

^O 

Orf 

Mar.  31 

m 
7.63 

+0.1 

« 

358.01 

• 

220.94 

• 
+14.93 

• 
+31.93 

• 
+23.03 

• 
74.27 

Apr.    2 

7.76 

0.1 

358.14 

221.16 

15.06 

32.66 

23.13 

75.15 

4 

7.90 

0.2 

358.90 

221.42 

15.24 

33.35 

23^ 

76.oe 

6 

8.03 

0.2 

358.49 

221.72 

15.41 

34.00 

23^ 

76J» 

8 

8.17 

0.3 

358.70 

222.05 

15.58 

34.61 

23.40 

77.78 

10 

8.31 

+0.3 

358.93 

222.43 

+15.77 

+35.18 

+23.48 

78.65 

12 

8.45 

0.4 

359.19 

222.84 

15.97 

35.73 

23.56 

79.53 

14 

8.59 

0.4 

359.46 

223.28 

16.17 

36.24 

23.62 

80.41 

16 

8.74 

0.4 

359.75 

223.76 

16.88 

36.72 

23.69 

81.29 

18 

8.88 

0.5 

0.07 

224.27 

16.60 

37.17 

23.74 

82.17 

20 

9.02 

+0.5 

0.40 

224.81 

+16.83 

+37.59 

+23.79 

83.06 

22 

9.17 

0.6 

0.74 

225.88 

17.06 

37.«8 

23.84 

83.93 

24 

9.31 

0.6 

1.11 

225.98 

17.29 

38.35 

23.88 

84.81 

26 

9.46 

0.6 

1.49 

226.60 

17.53 

38.68 

23.91 

85.0 

28 

9.60 

0.7 

1.88 

227.25 

17.77 

39.00 

23.93 

86.57 

30 

9.75 

+0.7 

2.29 

227.93 

+18.01 

+39.29 

+23.96 

87.46 

May    2 

9.90 

0.7 

2.72 

228.64 

18.26 

39.55 

23.97 

88.34 

4 

10.04 

0.8 

3.15 

229.36 

18.51 

39.79 

23.98 

89i3 

6 

10.19 

0.8 

3.60 

230.12 

18.76 

40.01 

23.98 

90.12 

8 

10.33 

0.8 

4.06 

230.89 

19.01 

40.21 

23.98 

91.01 

10 

10.48 

+0.9 

4.54 

231.69 

+19.26 

+40.38 

+23.96 

91.90 

12 

10.62 

0.9 

5.02 

232.51 

19.51 

40.54 

23.95 

92.79 

14 

10.77 

0.9 

5.52 

233.35 

19.76 

40.67 

23.93 

93.68 

16 

10.91 

0.9 

6.02 

234.22 

20.00 

40.78 

23.90 

94.57 

18 

11.05 

1,0 

6.53 

235.10 

20.25 

40.88 

23.86 

95.47 

20 

11.20 

+1.0 

7.05 

236.00 

+20.49 

+40.96 

+23.82 

96.36 

22 

11.34 

1.0 

7.58 

236.92 

20.74 

41.02 

23.78 

97.26 

24 

11.48 

1.0 

8.12 

237.86 

20.97 

41.06 

23.72 

98.16 

26 

11.62 

1.1 

8.67 

238.81 

21.21 

41.09 

23.66 

99.06 

28 

11.76 

1.1 

9.22 

239.78 

21.44 

41.10 

23.60 

99.96 

30 

11.90 

+1.1 

9.78 

240.78 

+21.67 

+41.09 

+23.52 

100.86 

June   1 

12.03 

1.1 

10.35 

241.78 

21.89 

41.06 

23.44 

101.77 

3 

12.17 

1.2 

10.92 

242.80 

22.11 

41.02 

23.36 

102.68 

5 

12.31 

1.2 

11.50 

243.84 

22.32 

40.97 

23.27 

103.59 

7 

12.44 

1.2 

12.08 

244.90 

22.53 

40.90 

23.17 

104.50 

9 

12.58 

+1.2 

12.66 

245.97 

+22.73 

+40.81 

+23.07 

105.41 

11 

12.71 

1.2 

13.25 

247.06 

22.92 

40.71 

22.96 

106.32 

13 

12.84 

1.3 

13.85 

248.16 

23.11 

40.60 

22.84 

107.24 

15 

12.97 

1.3 

14.44 

249.27 

23.29 

40.47 

22.72 

108.16 

17 

13.10 

1.3 

15.04 

250.40 

23.46 

40.33 

22.59 

109.08 

19 

13.23 

+1.3 

15.64 

251.54 

+23.62 

+40.18 

+22.45 

110.00 

21 

13.35 

1.3 

16.25 

252.69 

23.78 

40.02 

22.31 

110.92 

23 

13.48 

1.3 

16.85 

253.85 

23.93 

39.84 

22.16 

111.85 

25 

13.60 

1.4 

17.45 

255.03 

24.07 

39.65 

22.01 

112.77 

27 

13.73 

1.4 

18.06 

256.22 

24.20 

39.44 

21.85 

113.70 

29 

13.85 

+1.4 

18.66 

257.42 

+24.32 

+39.23 

+21.68 

114.64 

July   1 

13.97 

+1.4 

19.27 

258.65 

+24.43 

+39.00 

+21.51 

116.57 

MARS,  1916. 
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FOR  GREENWICH  MEAN  NOON. 


Date. 


[ar. 
pr. 


[ay 


line 


31 
2 
4 
6 
8 

10 
12 
14 
16 

18 

20 
22 
24 
26 
28 

30 
2 
4 
6 
8 

10 
12 
14 
16 

18 

20 
22 
24 
26 
28 

30 
1 
3 
5 

7 

9 
11 
13 
15 
17 

19 
21 
23 
25 
27 

29 
ily       1 

79790^—1916 iO 


k 

Diameter. 

• 

% 

5f 

0.928 

99 

11.00 

e 

31.19 

0.80 

0.925 

10.81 

31.81 

0.81 

0.922 

10.63 

32.40 

0.83 

0.919 

10.45 

32.95 

0.84 

0.917 

10.27 

33.46 

0.85 

0.915 

10.10 

33.93 

0.86 

0.913 

9.93 

34.37 

0.87 

0.911 

9.77 

34.78 

0.87 

0.909 

9.61 

35.16 

0.88 

0.907 

9.45 

35.50 

0.88 

0.905 

9.30 

35.82 

0.88 

0.904 

9.15 

36.12 

0.88 

0.902 

9.01 

36.38 

0.88 

0.901 

8.87 

36.63 

0.88 

0.900 

8.74 

36.84 

0.87 

0.899 

8.61 

37.04 

0.87 

0.898 

8.48 

37.22 

0.86 

0.897 

8.36 

37.37 

0.86 

0.897 

8.24 

37.50 

0.85 

0.896 

8.12 

37.62 

0.84 

0.896 

8^01 

37.71 

0.84 

0.895 

7.90 

37.79 

0.83 

0.895 

7.80 

37.85 

0.82 

0.894 

7.69 

37.90 

0.81 

0.894 

7.59 

37.93 

0.80 

0.894 

7.50 

37.95 

0.79 

0.894 

7.40 

37.96 

0.78 

0.894 

7.31 

37.95 

0.77 

0.894 

7.22 

37.93 

0.76 

0.894 

7.14 

37.90 

0.75 

0.895 

7.06 

37.85 

0.74 

0.895 

6.97 

37.80 

0.73 

0.895 

6.90 

37.73 

0.72 

0.896 

6.82 

37.66 

0.71 

0.896 

6.75 

37.67 

0.70 

0.897 

6.67 

37.47 

0.69 

0.897 

6.60 

37.37 

0.68 

0.898 

6.54 

37.26 

0.67 

0.899 

6.47 

37.14 

0.66 

0.899 

6.41 

37.01 

0.65 

0.900 

6.34 

36.87 

0.64 

0.901 

6.28 

36.73 

0.62 

0.901 

6.23 

36.58 

0.61 

0.902 

6.17 

36.43 

0.60 

0.903 

6.11 

36.26 

0.59 

0.904 

6.06 

36.09 

0.58 

0.905 

6.01 

35.92 

0.57 

Q 


07.96 
07.86 
07.79 
07.75 
07.72 

07.71 
07.72 
07.76 
07.80 
07.85 

07.92 
08.01 
08.10 
08.20 
08.31 

08.42 
08.55 
08.69 
08.82 
08.96 

09.11 
09.26 
09.41 
09.56 
09.72 

09.88 
10.03 
10.19 
10.35 
10.50 

10.66 
10.81 
10.96 
11.11 
11.25 

11.40 
11.53 
11.67 
11.80 
11.93 

12.05 
12.17 
12.28 
12.38 
12.49 

12.58 
U2.W 


Ceatnl 
MaridUn. 


250.84 
232.38 
213.87 
195.32 
176.73 

158.11 
139.45 
120.76 
102.03 
83.27 

64.48 

45.66 

26.81 

7.93 

349.02 

330.10 
311.14 
292.16 
273.15 
254.13 

235.08 
216.00 
196.91 
177.80 
158.67 

139.52 

120.35 

101.16 

81.95 

62.73 

43.49 

24.23 

4.96 

346.67 

326.37 

307.06 
287.71 
268.37 
249.00 
229.63 

210.24 
190.84 
171.43 
152.01 
132.67 

113.13 


Mean  Time  of  Transit  of 
Zero  Meridian. 


Of  Date. 


h  m 

7  28.1 

8  44.0 

10  0.0 

11  16.2 

12  32.5 

13  49.0 

15  5.7 

16  22.5 

17  39.6 

18  66.6 

20  13.8 

21  31.2 

22  48.6 

0  46.1 

2  2.8 

3  20.7 

4  38.7 

6  56.8 

7  15.0 

8  33.3 

9  61.7 

11  10.1 

12  28.7 

13  47.3 

15  6.0 

16  24.9 

17  43.7 

19  2.7 

20  21.7 

21  40.8 

23  0.0 

0  68.9 

2  18.2 

3  37.6 

4  67.1 

6  16.7 

7  36.3 

8  55.9 

10  16.6 

11  36.4 

12  66.2 

14  15.0 

15  36.0 

16  64.9 


Of  Intermedi- 
ate Date. 


h      m 

8  6.0 

9  21.9 

10  38.0 

11  54.3 

13  10.8 

14  27.4 

16  44.1 

17  1.0 

18  18.0 

19  36.2 

20  62.6 

22  9.9 

23  27.4 

0  6.2 

1  24.0 

2  41.8 

3  69.7 

5  17.8 

6  35.9 

7  64.1 

9  12.6 

10  30.9 

11  49.4 

13  8.0 

14  26.7 

16  46.4 

17  4.3 

18  23.2 

19  42.2 

21  1.3 

22  20.4 

23  39.6 

0  19.3 

1  38.6 

2  67.9 

4  17.4 
6  36.9 
6  56.4 

8  16.1 

9  35.8 

10  56.6 

12  16.3 

13  35.1 

14  66.0 

16  14.9 

17  34A 


\  \%\«ka\  X%^5!k 
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SATELLITES  OF  MARS,  1916. 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  MARS,  AT  DATE  OP  OPPOSITIOK. 
FEBRUARY  9, 1916,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 


Pe/mos 


NOrtli 


Phobos. 


Date. 


Jan. 
Feb. 
Mar. 


d 
11 
10 
11 


Position  Angle  of 
Apsis. 


280.6 
274.8 
268.9 


Apparent 
Distance  at  Apsis. 


17.0 
19.2 
16.7 


Deimos. 


Date. 


d 
Jan.  11 
Feb.  10 
Mar.    11 


Position  Angla  of 
Apsis. 


281.7 
276.3 
270.6 


Appaiest 
DiataneeatApife. 


42.4 
48.0 
41.7 


GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 


Phobos. 

Delmot. 

d   h 

d  h 

d   h 

d   h 

d   h 

Jan.  17  19.6  E. 

Feb.  3  13.3  W. 

Feb.  20  7.0  E. 

Jan.  15  20.1  E. 

Feb.  13  5.0  W. 

18  22.4  W. 

4  16.1  E. 

21  9.8  W. 

17  17.5  W. 

15  2.3  E. 

20  1.2  E. 

6  18.9  W. 

22  12.5  E. 

19  14.9  E. 

16  23.7  W. 

21  3.9  W. 

6  21.6  E. 

23  15.3  W. 

21  12.3  W. 

18  21.1  £. 

22  6.7  E. 

8  0.4  W. 

24  18.1  E. 

23  9.7  E. 

20  18.6  W. 

23  9.5  W. 

9  3.2  E. 

26  20.9  W. 

26  7.1  W. 

22  15.9  E. 

24  12.3  E. 

10  6.0  W. 

26  23.7  E. 

27  4.5  E. 

24  13,3  W. 

26  15.1  W. 

11  8.7  E. 

28  2.5  W. 

29  1.9  W, 

26  10.7  E. 

26  17.8  E. 

12  11.5  W. 

29  5.2  E. 

30  23.3  E. 

28  8.1  W. 

27  20.6  W. 

13  14.3  E, 

Mar.  1  8.0  W. 

Feb.  1  20.7  W. 

Mar.  1  5.5  E. 

28  23.4  E. 

14  17.1  W. 

2  10.8  E. 

3  18.0  E. 

3  2.9  W. 

30  2.2  W. 

15  19.9  E. 

3  13.6  W. 

6  15.4  W. 

5  0.3  E. 

31  5.0  E. 

16  22.7  W. 

4  16.4  E. 

7  12.8  E. 

6  21.7  W. 

Feb.  1  7.7  W. 

18  1.4  E. 

6  19.1  W. 

9  10.2  W. 

8  19.2  E. 

2  10.5  E. 

19  4.2  W. 

6  21.9  E. 

11  7.6  E. 

10  16.6  W. 

For  Phobos  every  seventh  eastern  and  western  elongation  is  given,  and  for 

Deimos  every  third;  the  intermediate  ones  may  be  foimd  by  admng  multiple 

of  the  j>eriod  of  the  satellite. 

Sidereal  period  of  Phobos,  7**  39"*  13*.86.    Sidereal  period  of  Deimos,  30* 
J7»64«.8'7 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER. 

FOR  GREENWICH  MEAN  NOON. 


Dat«. 

TlSM. 

StaUar 
tade. 

P 

A  0+180* 

^e 

^0+180- 

^O 

Jan. 

1 

m 
42.89 

-1.9 

• 
334.63 

• 

216.55 

• 
+1.83 

0 

227.45 

• 
+2.26 

8 

43.76 

1.8 

334.60 

217.62 

1.84 

228.09 

2.28 

16 

44.58 

1.8 

334.57 

218.79 

1.86 

228.73 

2.31 

22 

45.36 

1.8 

334.55 

220.06 

1.89 

229.37 

2.33 

29 

46.09 

1.7 

334.54 

221.41 

1.92 

230.02 

2.35 

Feb. 

5 

46.76 

-1.7 

334.55 

222.83 

+1.95 

230.66 

+2.37 

12 

47.36 

1.7 

334.57 

224.32 

1.99 

231.30 

2.*40 

19 

47.89 

1.6 

334.60 

225.86 

2.03 

231.94 

2.42 

26 

48.35 

1.6 

334.66 

227.45 

2.08 

232.58 

2.44 

Mar. 

4 

48.73 

1.6 

334.73 

229.07 

2.12 

233.22 

2.46 

May 

1 

48.79 

-1.6 

336.10 

242.93 

+2.54 

238.54 

+2.62 

8 

48.43 

1.6 

336.35 

244.54 

2.59 

239.18 

2.64 

15 

48.00 

1.6 

336.61 

246.12 

2.64 

239.82 

2.65 

22 

47.49 

1.7 

336.87 

247.64 

2.69 

240.46 

2.67 

29 

46.92 

1.7 

337.14 

249.12 

2.74 

241.10 

2.69 

June 

5 

46.30 

-l.Z 

337.42 

250.54 

+2.79 

241.74 

+2.70 

12 

45.61 

1.8 

337.69 

251.89 

2.84 

242.38 

2.72 

19 

44.88 

1.8 

337.96 

253.16 

2.89 

243.03 

2.74 

26 

44.10 

1.8 

338.22 

254.36 

2.93 

243.67 

2.75 

July 

3 

43.28 

1.9 

338.47 

255.44 

2.98 

244.31 

2.77 

10 

42.43 

-1.9 

338.70 

256.43 

+3.02 

244.95 

+2.78 

17 

41.56 

2.0 

338.91 

257.31 

3.06 

245.59 

2.80 

24 

40.68 

2.0 

339.10 

268.06 

3.10 

246.23 

2.81 

31 

39.79 

2.0 

339.25 

268.68 

3.14 

246.87 

2.82 

Aug. 

7 

38.91 

2.1 

339.38 

259.16 

3.18 

247.51 

2.84 

14 

38.05 

-2.2 

339.46 

259.49 

+3.21 

248.15 

+2.86 

21 

37.21 

2.2 

339.51 

259.66 

3.24 

248.80 

2.86 

28 

36.42 

2.3 

339.51 

259.67 

3.27 

249.44 

2.87 

Sept. 

4 

35.68 

2.3 

339.47 

259.51 

3.29 

250.08 

2.89 

11 

35.00 

2.3 

339.39 

259.20 

3.31 

250.72 

2.90 

18 

34.41 

-2.4 

339.28 

258.72 

+3.32 

251.36 

+2.91 

25 

33.90 

2.4 

339.13 

258.11 

3.32 

252.00 

2.92 

Oct. 

2 

33.50 

2.4 

338.95 

257.37 

3.32 

252.64 

2.93 

9 

33.20 

2.4 

338.75 

256.54 

3.31 

253.28 

2.94 

16 

33.03 

2.5 

338.53 

255.63 

3.29 

253.92 

2.95 

23 

32.98 

-2.5 

338.32 

254.69 

+3.27 

264.56 

+2.96 

30 

33.05 

2.5 

338.11 

253.74 

3.24 

255.20 

2.97 

Nov. 

6 

33.25 

2.4 

337.91 

252.83 

3.20 

265.83 

2.98 

13 

33.57 

2.4 

337.73 

251.99 

3.16 

266.47 

2.98 

20 

34.01 

2.4 

337.58 

251.25 

3.12 

267.11 

2.99 

27 

34.55 

-2.4 

337.45 

250.63 

+3.07 

267.75 

+3.00 

Dec. 

4 

35.18 

2.3 

337.36 

250.16 

3.03 

258.39 

3.01 

11 

35.90 

2.3 

337.29 

249.84 

2.99 

259.02 

3.01 

18 

36.69 

2.2 

337.26 

249.70 

2.95 

259.66 

3.02 

25 

37.54 

2.2 

337.27 

249.72 

2.91 

260.30 

3.03 

32 

38.42 

-2.1 

337.30 

249.92 

+2.88 

260.94 

+3.03 

8  JUPITER,  1916. 

EPHBMERIS  FOB  PHYSICAL  OBSERVATIONS  OF  JUPITER. 

FOR  GREENWICH  MEAN  NOON. 
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EPHEMERIS  FOB  PHYSICAL  OBSERVATIONS  OP  JUPITER, 
SYSTEM  I. 

GREENWICH  MEAN  TIME. 


630 


JUPITER,  1916. 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OP  JUPITEJB, 

SYSTEM  II. 

GREENWICH  MEAN  TIME. 


Intonral 

InUrval 

Intan 

TmudtofZero 

Iwiwwn 

TraiuitofZ«ro 

IWiPMU 

TnmitorZMo 

bakv* 

Meridian. 

SuooMsiYe 

MMidian. 

Soooearive 

Itaidlaii. 

SOOBHI 

Tmuite. 

TnnaiU. 

TlH^ 

d     h       m 

h     m 

d     h      m 

h     m 

d     h       m 

h    1 

Jan.      1    1  59.38 

9  55.83 

June       2  14  13.29 

9  55.77 

Sept.     18    8  31.69 

95S 

3    3  38.52 

4  15  52.14 

20    5    9.68 

5    5  17.66 

6  17  30.98 

22    6  47.66 

7    6  56.81 

8  19    9.80 

24    8  25.62 

9    8  35.97 

10  20  48.60 

26  10    3.57 

11  10  15.15 

9  55.84 

12  22  27.39 

9  55.75 

28  11  41.51 

9  5.' 

13  11  54.33 

15    0    6.17 

30  13  19.44 

15  13  33.52 

17    1  44.94 

Oct.        2  14  67.37 

17  15  12.73 

19    3  23.68 

4  16  36.28 

19  16  51.95 

21    5    2.41 

6  18  13.20 

21  18  31.17 

9  55.85 

23    6  41.12 

9  55.74 

8  19  51.11 

9  55 

23  20  10.39 

26    8  19.82 

10  21  29.02 

25  21  49.62 

27    9  58.50 

12  23    6.93 

27  23  28.86 

29  11  37.17 

15    0  44.84 

30    1    8.11 

July        1  13  15.82 

17    2  22.75 

Feb.     1    2  47.36 

9  55.85 

3  14  54.46 

9  55.72 

19    4    0.66 

955 

3    4  26.61 

5  16  33.08 

21    6  38.57 

5    6    5.87 

7  18  11.68 

23    7  16.50 

7    7  46.13 

9  19  50.27 

25    8  64.43 

9    9  24.40 

11  21  28.83 

27  10  32.38 

11  11    3.66 

9  55.85 

13  23    7.38 

9  55.70 

29  12  10.35 

955 

13  12  42.93 

16    0  45.92 

31  13  48.38 

15  14  22.21 

18    2  24.43 

Nov.       2  15  26.34 

17  16    1.48 

20    4    2.93 

4  17    4.36 

19  17  40.75 

22    5  41.41 

6  18  42.41 

21  19  20.03 

9  55.85 

24    7  19.88 

9  55.69 

8  20  20.49 

955 

23  20  59.30 

26    8  58.32 

10  21  68.58 

25  22  38.58 

28  10  36.76 

12  23  36.70 

28    0  17.85 

30  12  15.18 

15    1  14.85 

liar.     1    1  57.13 

Aug.        1  13  53.56 

17    2  53.03 

3    3  36.40 

9  55.85 

3  15  31.93 

9  55.67 

19    4  31.23 

955 

5    5  15.67 

5  17  10.29 
7  18  48.62 
9  20  26.95 

21    6    9.46 
23    7  47.72 
25    9  26.01 

Apr.   26    8  31.65 

9  55.81 

11  22    5.26 

27  11    4.34 

28  10  10.74 

9  55.81 

13  23  43.54 

9  55.65 

29  12  42.69 

955 

30  11  49.82 

16    1  21.80 

Dec.        1  14  21.07 

May     2  13  28.87 

18    3    0.06 

3  15  59.48 

4  15    7.93 

20    4  38.29 

5  17  37.92 

6  16  46.97 

22    6  16.50 

7  19  16.39 

8  18  25.99 

9  55.80 

24    7  54.69 

9  55.63 

9  20  54.89 

955 

10  20    5.01 

26    9  32.86 

11  22  33.42 

12  21  44.02 

28  11  11.02 

14    0  11.98 

14  23  23.01 

30  12  49.16 

16    1  50.56 

17    1    1.98 

Sept.       1  14  27.29 

18    3  29.18 

19    2  40.94 

9  55.79 

3  16    5.40 

9  55.61 

20    5    7.82 

955 

21    4  19.90 

5  17  43.48 

22    6  46.49 

23    5  58.83 

7  19  21.56 

24    8  25.18 

25    7  37.75 

9  20  59.62 

26  10    3.91 

27    9  16.66 

11  22  37.66 

28  11  42.67 

29  10  55.55 

9  65.77 

14    0  15.68 

9  55.60 

30  13  21.44 

955 

31  12  34.43 

16    1  53.70 

32  16    0.26 
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South 


North 

APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  AT  DATE  OF  OPPOSI- 
TION, OCTOBER  W,  1916,  AS  SEEN  IN  AN  INVERTING  TELESCOPE,  AND 
ELONGATED  IN  THE  RATIO  OF  THREE  TO  ONE  IN  THE  DIRECTION  OF  THEIR 
MINOR  AXES. 

In  the  above  diagram  the  central  ellipse  represents  the  disk  of  Jupiter,  and 
the  inner  orbit  is  that  of  Satellite  V . 

In  the  diagrams  of  the  configurations  of  Jupiter's  four  brighter  satellites, 
pages  637-655,  Jupiter  is  represented  by  a  light  disk,  O  i  in  the  center  of  the 
page,  and  the  relative  positions  of  the  satellites  at  the  Greenwich  time  stated 
above  the  diagrams  are  indicated  by  dots.  The  designation  of  each  satellite 
is  shown  by  a  numeral  placed  to  the  right  or  left  of  the  dot,  according  as  the 
motion  of  the  satellite  at  the  instant  in  question  is  toward  the  east  or  toward 
the  west,  the  motion  being  always  toward  the  nimieral.  In  constructing  the 
diagrams  the  latitudes  of  the  satellites  are  always  considered  zero,  except 
where  two  or  more  of  them  chance  to  be  at  nearly  the  same  distance  from  the 
planet,  when  they  are  placed  one  above  the  other,  according  to  their  apparent 
latitudes.  If,  at  the  epoch  of  any  configuration,  one  or  more  satellites  are 
projected  on  the  disk  of  the  planet,  that  phenomenon  is  indicated  by  a  light 
disk,  O,  at  the  left-hand  side  of  the  page;  and  if  any  sateUites  are  invisible 
on  account  of  being  occulted  behind  the  disk  of  the  planet,  or  eclipsed  by  its 
shadow,  that  circimistance  is  indicated  by  a  dark  disk,  •,  at  the  right-hand 
side  of  the  page.  In  both  cases  the  annexed  numerals  serve  to  point  out  which 
satellites  are  thus  rendered  invisible. 

MEAN  SYNODIC  PERIODS  OF  THE  SAtELLITES. 


d  h  m   8 

d 

d  h  m   8 

d 

I. 

1  18  28  35.946 

»  1.769  860  49 

V.  0  11  57  27.635 

»  0.498  236  52 

II. 

3  13  17  63.736 

-  3.654  09417 

VI. 

-266.00 

III. 

7  3  69  35.856 

-  7.166  387  22 

VII. 

-276.67 

IV. 

16  18  6  6.916 

-  16.753  552  27 
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SATELLITE  V. 
GREENWICH   MEAN   TIME   OF  EVERY  TWENTIETH  GREATEST  ELONGATHJll 


d 

h 

d 

h 

d   h 

d   h 

July 

15 

1.4 

E. 

Oct. 

12 

17.4 

E. 

July 

15  7.4  W. 

Oct.  12  23.4  ¥. 

25 

0.6 

E. 

22 

16.5 

E. 

25  6.5  W, 

22  22.4  ¥. 

Aug. 

3 

23.7 

E. 

Nov. 

1 

15.5 

E. 

Aug. 

4  6.7  W. 

Nov.  1  21.5  ¥. 

13 

22.8 

E. 

11 

14.6 

E. 

14  4.8  W. 

11  20.6  V. 

23 

21.9 

E. 

21 

13.7 

E. 

24  3.9  W. 

21  19.7  V. 

Sept. 

2 

21.0 

E. 

Dec. 

1 

12.9 

E. 

Sept. 

3  3.0  W. 

Dec.  1  18.8  W. 

12 

20.1 

E. 

11 

12.0 

E. 

13  2.1  W. 

11  18.0  W. 

22 

19.2 

E. 

21 

11.1 

E. 

23  1.2  W. 

21  17.1  W. 

Oct. 

2 

18.3 

E. 

31 

10.3 

E. 

Oct. 

3  0.3  W. 

31  16.3  f. 

GREENWICH  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE  I. 


d 

h  m  B 

Jan.  1 

12  33  40 

3 

7  3  17 

5 

1  32  54 

6 

20  2  35 

8 

14  32  17 

10 

9  2  5 

12 

3  31  52 

13 

22  1  43 

15 

16  31  35 

17 

11  1  32 

19 

5  31  26 

21 

0  1  29 

22 

18  31  29 

24 

13  1  34 

26 

7  31  38 

28 

2  1  45 

29 

20  31  52 

31 

15  2  4 

Feb.  2 

9  32  16 

4 

4  2  20 

5 

22  32  43 

7 

17  3  0 

9 

11  33  18 

11 

6  3  36 

13 

0  33  55 

14 

19  4  17 

16 

13  34  39 

18 

8  5  1 

20 

2  35  24 

21 

21  5  50 

23 

15  36  15 

25 

10  6  41 

27 

4  37  7 

28 

23  7  35 

•  • 

May  2 

17  24  30 

4 

11  54  50 

6 

6  25  6 

8 

0  55  23 

9 

19  25  37 

11 

13  55  53 

13 

8  26  4 

15 

2  56  14 

16 

21  26  24 

d 
May  18 
20 
22 
23 
25 

27 

20 

31 

June   1 

3 

6 

7 

8 

10 

12 

14 
15 
17 
10 
21 

23 
24 
26 
28 
30 


July 


1 
3 
5 
7 
•9 

10 
12 
14 
16 
17 

19 
21 
23 
24 

26 

28 

30 

Aug.    1 

2 


h  m  8 

15  56  36 

10  26  41 

4  56  48 

23  26  51 

17  56  56 

12  26  56 

6  56  57 

1  26  53 

19  56  51 

14  26  44 

8  56  38 

3  26  25 

21  56  17 

16  26  2 

10  55  48 

5  25  28 

23  55  11 

18  24  47 

12  54  24 

7  23  55 

1  53  29 

20  22  55 

14  52  23 

9  21  43 

3  51  7 

22  20  21 

16  49  41 

11  18  50 

5  48  3 

0  17  7 

18  46  13 

13  15  10 

7  44  11 

2  13  3 

20  41  56 

15  10  40 

9  39  28 

4  8  6 

22  36  46 

17  5  15 

11  33  49 

6  2  13 

0  30  40 

18  58  54 

d 

h  m  8 

d 

h  m  1 

Aug.  4 

13  27  11 

Oct.  21 

9  721 

6 

7  55  20 

23 

3  3314 

8 

2  23  29 

24 

215913 

9 

20  51  28 

26 

16  25  5 

11 

15  19  31 

28 

10  51  5 

13 

9  47  23 

30 

5  17  1 

15 

4  15  17 

31 

23  43  4 

16 

22  42  59 

Nov.  2 

18  9  2 

18 

17  10  46 

4 

12  35  S 

20 

11  38  21 

6 

7  111 

22 

6  5  58 

8 

1  27  22 

24 

0  33  24 

9 

19  53  2S 

25 

19  0  53 

11 

14  19  45 

27 

13  28  12 

13 

845  58 

29 

7  55  32 

15 

3  12  21 

31 

2  22  41 

16 

21  38  39 

Sept.  1 

20  49  53 

18 

16  5  8 

3 

15  16  55 

20 

10  3135 

5 

9  43  58 

22 

4  58  12 

7 

4  10  50 

23 

23  24  45 

8 

22  37  46 

25 

17  5130 

10 

17  4  31 

27 

12  18  13 

12 

11  31  19 

29 

6  45  7 

14 

5  57  55 

Dec.  1 

1  1158 

16 

0  24  35 

2 

19  39  0 

17 

18  51  5 

4 

14  6  1 

19 

13  17  39 

6 

8  33  13 

21 

7  44  0 

8 

3  022 

23 

2  10  27 

9 

21  27  43 

24 

20  36  44 

11 

15  55  3 

26 

15  3  4 

13 

10  22  34 

28 

9  29  13 

15 

4  50  2 

30 

3  55  27 

16 

23  17  41 

Oct.  1 

22  21  33 

18 

17  45  21 

3 

16  47  42 

20 

12  13  11 

5 

11  13  42 

22 

640  58 

7 

5  39  47 

24 

1  856 

9 

0  5  45 

25 

19  36  55 

10 

18  31  48 

27 

14  5  4 

12 

12  57  41 

29 

8  33  8 

14 

7  23  41 

31 

3  1  28 

16 

1  49  34 

17 

20  15  34 

19 

14  41  23 
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GREENWICH  MEAN  TIME  OP  SUPERIOR  GBOCENTRJC  CONJUNCTION. 


SATELLITE  II. 


d 

h  m  8 

d 

h  m  s 

d 

h  m  s 

d 

h  m  8 

Jan.    1 

4  54  42 

May  11 

21  42  24 

Aug.   1 

16  54  52 

Oct.  22 

7  52  54 

4 

18  17  3 

15 

11  7  12 

5 

6  11  0 

25 

20  59  14 

8 

7  39  14 

19 

0  32  16 

8 

19  26  37 

29 

10-5  44 

11 

21  2  29 

22 

13  56  36 

12 

8  41  37 

Noy.  1 

23  12  20 

15 

10  25  26 

26 

3  21  8 

15 

21  56  7 

5 

12  19  12 

18 

23  49  28 

29 

16  46  0 

19 

11  9  54 

9 

1  26  17 

22 

13  13  8 

June  2 

6  8  56 

23 

0  23  11 

12 

14  33  45 

26 

2  37  52 

5 

19  32  13 

26 

13  35  51 

16 

3  41  35 

29 

16  2  7 

9 

8  55  31 

30 

2  47  57 

19 

16  49  53 

Feb.   2 

5  27  28 

12 

22  18  11 

8ept.  2 

15  59  30 

23 

558  38 

5 

18  52  16 

16 

1140  45 

6 

5  10  27 

26 

19  7  55 

9 

8  18  9 

io 

1  2  45 

9 

18  20  51 

30 

8  17  45 

12 

21  43  24 

23 

14  24  35 

13 

7  30  43 

Dec.  3 

21  28  14 

16 

11  9  41 

27 

3  45  51 

16 

2040  3 

7 

10  39  17 

20 

0  35  18 

30 

17  6  50 

20 

9  48  54 

10 

23  50  59 

23 

14  1  57 

July  4 

6  27  19 

23 

22  57  16 

14 

13  3  17 

27 

3  27  51 

7 

19  47  27 

27 

12  5  12 

18 

2  16  17 

11 

9  7  5 

Oct.   1 

1  12  45 

21 

15  29  55 

14 

22  26  17 

4 

14  19  58 

26 

4  44  13 

18 

11  44  59 

8 

3  26  53 

28 

17  59  10 

May   1 

5  25  40 

22 

1  3  14 

11 

16  33  35 

32 

7  14  45 

4 

18  51  41 

25 

14  20  59 

15 

5  40  7 

8 

8  16  51 

29 

3  38  12 

18 

18  46  31 

■ 

SATELLITE  III. 


d 

h  m  8 

d 

b  m  8 

d 

h  m  8 

d 

h  m  8 

J2J1.          5 

23  21  2 

May 

14 

7  46  25 

Aug.  1 

6  32  17 

Oct. 

18 

21  34  59 

13 

3  37  45 

21 

12  13  24 

8 

10  26  55 

26 

0  50  29 

20 

7  57  4 

28 

16  39  9 

15 

14  17  18 

Noy. 

2 

4  5  49 

27 

12  19  1 

June 

4 

21  2  20 

22 

18  3  38 

9 

7  22  43 

Peb.   3 

16  43  39 

12 

1  23  20 

29 

21  44  39 

16 

10  42  16 

10 

21  10  0 

19 

5  42  3 

Bept.  6 

1  21  8 

23 

14  5  27 

18 

1  38  24 

26 

9  58  26 

13 

4  52  17 

30 

17  33  21 

25 

6  7  25 

July 

3 

14  12  35 

20 

8  18  58 

Dec. 

7 

21  5  33 

10 

18  23  7 

27 

11  41  45 

15 

0  43  4 

17 

22  30  30 

Oct.   4 

15  1  26 

22 

4  24  57 

klay   7 

3  17  43 

25 

2  33  27 

11 

18  19  15 

29 

8  11  55 

SATELLITE  IV. 


d 

h  m  8 

d 

h  m  a 

d 

h  m  s 

d 

h  m  8 

Fan.   3 

14  57  47 

May  17 

12  16  23 

Aug.   9 

12  52  16 

Oct.  31 

17  0  58 

20 

10  39  33 

June  3 

8  43  28 

26 

5  47  68 

Noy.  17 

7  20  50 

Feb.   6 

6  53  58 

20 

4  46  28 

Sept.  11 

21  42  23 

Dec.  3 

22  23  25 

23 

3  32  30 

July  7 

0  12  43 

28 

12  40  63 

20 

14  26  0 

23 

18  57  46 

Oct.  15 

2  58  4 
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DIFFERENTIAL  COORDINATES  OF  SATELLITE  VI. 


Qreenwich 

OnenwSeh 

QreenwSeh 

ICeui 
Noon. 

^rr^jup. 

*vr-<^j«p. 

ICeui 
Noon. 

«vr-«juR. 

*vi-<^j«p. 

Mean 
Noon. 

^YX-^9^ 

^^TI^*. 

m 

■ 

t 

m      ■ 

t 

m      ■ 

1 

Jan.       1 

-2 

3 

•fl.9 

June    8 

+2    41 

+  9.0 

Sept.  20 

-3    21 

-10.1 

3 

1 

55 

1.5 

10 

2    36 

9.6 

22 

.   8    15 

Ui 

5 

1 

47 

1.1 

12 

2    30 

10.2 

24 

8      9 

12.4 

7 

1 

38 

0.7 

14 

2    24 

10.7 

26 

3      1 

13.4 

9 

1 

30 

+0.3 

16 

2    18 

11.3 

28 

2    58 

14.4 

11 

-1 

21 

-0.1 

18 

+2    12 

+11.8 

30 

-2    44 

-15.S 

13 

1 

12 

0.6 

20 

2      5 

12.4 

Oct.     2 

2    35 

16i 

15 

1 

3 

1.0 

22 

1    58 

12.9 

4 

2    24 

17.0 

17 

0 

54 

1.4 

24 

1    50 

13.4 

6 

2    13 

17.8 

19 

0 

45 

1.8 

26 

1    42 

13.9 

8 

2      2 

1S.4 

21 

-0 

36 

-2.2 

28 

+1    34 

+14.3 

10 

-1    50 

-19.0 

23 

0 

27 

2.6 

30 

1    26 

14.8 

12 

1    88 

19.6 

25 

0 

18 

3.1 

July    2 

1    17 

15.2 

14 

1    25 

20.1 

27 

0 

10 

8.4 

4 

1      7 

15.5 

16 

1    12 

20.5 

29 

-0 

1 

3.8 

6 

0    58 

15.9 

18 

0    58 

20.8 

31 

+0 

8 

-4.2 

8 

+0    48 

+16.2 

20 

-0    45 

-21.1 

Feb.      2 

0 

16 

4.6 

10 

0    38 

16.4 

22 

0    31 

21.4 

4 

0 

24 

4.9 

12 

0    28 

16.6 

24 

0    17 

21.5 

6 

0 

33 

5.2 

14 

0    17 

16.8 

26 

-0      4 

21.7 

8 

0 

41 

5.5 

16 

+0      6 

16.9 

28 

+0    10 

21.7 

10 

+0 

49 

-5.8 

18 

-0      5 

+17.0 

30 

+0    24 

-21.7 

12 

0 

56 

6.1 

20 

0    16 

16.9 

Nov.    1 

0    38 

21.7 

U 

4 

6.4 

22 

0    28 

16.8 

3 

0    52 

21.6 

16 

12 

6.6 

24 

0    39 

16.7 

5 

1      5 

21.4 

18 

19 

6.8 

26 

0    50 

16.5 

7 

1    18 

2U 

20 

+1 

26 

-7.0 

28 

-1      2 

+16.2 

9 

+1    31 

-21.0 

22 

32 

7.2 

30 

1    13 

15.9 

11 

1    43 

20.7 

24 

38 

7.4 

Aug.    1 

1    25 

15.5 

13 

1    55 

20.3 

26 

44 

7.6 

3 

1    36 

15.1 

15 

2      7 

19.9 

28 

50 

7.7 

5 

1    47 

14.6 

17 

2    18 

19i 

Mar.      1 

+1 

55 

-7.8 

7 

-1    58 

+14.0 

19 

+2    29 

-19.0 

• 

•     a 

•      • 

9 

2      8 

13.4 

21 

2    40 

18.6 

• 

•     • 

•      • 

11 

2    19 

12.6 

23 

2    50 

18.0 

• 

•     • 

•      •  . 

13 

2    28 

11.9 

25 

2    59 

17.5 

May      3 

+3 

27 

-1.0 

15 

2    38 

11.0 

27 

3      8 

16.9 

5 

+3 

26 

-0.5 

17 

-2    47 

+10.1 

29 

+3    17 

-16.3 

7 

3 

25 

0.0 

19 

2    55 

9.1 

Dec.    1 

3    25 

15.7 

9 

3 

24 

+0.5 

21 

3      3 

8.1 

3 

3    32 

15.1 

11 

3 

23 

1.0 

23 

3    10 

7.0 

5 

3    39 

14.4 

13 

3 

22 

1.6 

25 

3    16 

5.9 

7 

3    45 

13.7 

15 

+3 

20 

+2.1 

27 

-3    22 

+  4.8 

9 

+3    51 

-13.0 

17 

3 

19 

2.6 

29 

3    27 

3.6 

11 

3    56 

12.4 

19 

3 

17 

3.2 

31 

3    31 

2.3 

13 

4      1 

11.6 

21 

3 

14 

3.8 

Sept.   2 

3    34 

+  1.1 

15 

4      5 

10.9 

23 

3 

12 

4.3 

4 

3    36 

-  0.1 

17 

4      9 

10.1 

25 

+3 

9 

+4.9 

6 

-3    38 

-  1.5 

19 

+4    12 

-9.5 

27 

3 

6 

5.5 

8 

3    38 

2.8 

21 

4    15 

8.7 

29 

3 

2 

6.0 

10 

3    38 

4.0 

23 

4    17 

8.0 

81 

2 

59 

6.6 

12 

3    36 

5.3 

25 

4    19 

7i 

June     2 

2 

55 

7.2 

14 

3    34 

6.5 

27 

4    20 

6.5 

4 

+2 

50 

+7.8 

16 

-3    30 

-  7.8 

29 

+4    21 

-5.7 

6i 

+2 

46 

+8.4 

18 

-3    26 

-  9.0 

31 

+4    21 

-5.0 
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SATELLITES  OF  JUPITER,  1916. 


GREENWICH  MEAN  TIME. 


JANUARY. 


d   h  m    8 

1   330  0 

85352 

112611 

1467   9 

8  73814 
836  9 
95241 
104015 
105024 
12  528 
125918 
153947 
22  39 17 

8  11152 
12535 
354  7 
55550 
926  2 
132026 
1635  9 

4  21342 
3  546 
33421 
42136 
520  2 
634  24 
165220 
2213  26 

6  02527 
35453 
213533 
21 49 13 
225039 
234951 

6  05252 

1  327 

3  314 

54514 

12  048 

1430  9 

1447   1 

17 12 18 

1855  9 

222344 

716  517 
17 19  36 
18 19  36 
19  32  24 

8  61432 
11 32 19 
132452 
165233 

91035   9 


II.   Oc.D. 
II.   Ec.R. 

I.»Oc.D. 

L»Ec.R. 

III.   Tr.  I. 

I.   Tr.  I. 

I.   Sh.I. 
Ill  .♦Tr.  E. 

I  .♦Tr.  E. 

I.»Sli.E. 
III.»Sli.I. 

III.  Sh.E. 
II.  Tr.  I. 

II.  Sh.I. 

11.  Tr.  E. 

II.  Sh.E. 

I.  Oc.D. 

I.  Ec.R. 
IV.*  Oc.D. 

IV.  Oc.R. 

IV.   Ec.D. 

I.  Tr.  I. 

IV.   Ec.R. 

Sh.I. 

Tr.  E. 

Sh.E. 
II.  Oc.D. 
II.   Ec.R 


II 


II 

II 
II 
I 
I 
I 
I 


.   Oc.D. 
.   Ec.R. 
.   Tr.  I. 
.   Oc.D. 
.   Sh.I. 
.  Tr.  E. 

.  Oc.R. 
.  Sh.E. 
.  Ec.D. 
.  Ec.R. 
.♦Tr.  I. 
.♦Sh.I. 
.♦Tr.  E. 
.  Sh.E. 
.  Oc.D. 
.  Ec.  R. 

.  Tr.  I. 
.   Sh.I. 
.   Tr.  E. 
.   Sh.E. 

.  Oc.D. 
.♦Ec.R. 
.♦Oc.D. 
.   Ec.R. 


I.^Tr.  I. 


d   h  m    8 

9114838 

1153  56 

12  49  29 
14   127 

14  55  27 
17  225 
19  41 39 

10  12234 
34826 

4  844 
63029 
75441 

11 21 25 

11  5  457 
617  32 
71919 
83023 

19  37  45 

18  04929 
05156 
2  2429 
35642 
55014 

13  22  38 
14 13  48 
233456 

18  04635 
14919 
2  621 
259  26 

5  910 
7  543 
94622 

144442 
17   640 

17  3046 
19  48  38 
205421 

14  019  5 

18  451 
19 15  31 
20 19 16 
212823 

16  9  043 
14 10  47 

15  24 14 
1847  53 

16123454 
134483 
144919 
15  57  26 
16 12  55 
191340 
21  530 


II 


II 
II 
II 

I 
I 
I 
I 


I 


IV.  Tr.  I. 

Ec.R. 

Oc.D. 
IV.  Tr.  E. 

Ec.R. 
I  v.*  Sh.I. 
I V.^  Sh.E. 

Tr.  I. 


II 

II 
II 
II 
I 
I 
I 
I 


II 
II 
II 


.♦Sh.I. 
.♦Tr.  I. 
.♦Tr.  E. 
.♦Sh.E. 
.  Tr.  E. 
.   Sh.I. 
.  Sh.E. 

.  Tr.  I. 
.   Sh.I. 
.  Tr.  E. 
.  Sh.  E. 
.   Oc.D. 
.♦Ec.R. 

.  Tr.  I. 
.  Sh.I. 
.  Tr.  E. 
.  Sh.  E. 
.   Oc.D. 


.   Sh.I. 
.   Tr.  E. 
.   Oc.D. 
.   Sh.  E. 
.  Oc.R. 
.  Ec.D. 
.   Ec.R. 
.  Tr.  I. 
.  Sh.I. 
.  Tr.  E. 
.  Sh.E. 
.  Oc.D. 

.  Ec.  R. 
.  Tr.  I. 
.  Sh.I. 
.  Tr.  E. 
.  Sh.E. 

.  Oc.D. 
.♦  Ec.  R. 
.  Oc.D. 
.  Ec.R. 

.♦Tr.  I. 
.♦Sh.I. 
.  Tr,  E. 
.   Sh.  E. 
.   Tr.  I. 
.  Tr.  E. 
.   Sh.I. 


d   h  m   8 
16234331 

17  4  7  3 
62452 
653  6 
9  644 
95413 

131643 

18  7  452 
81329 
91918 

102621 
222445 

19  33029 
42410 
74533 

80  135  1 
24230 
34928 
45525 
62611 
9  6  6 
927  57 

11  7  59 
12 12  59 
13  47 17 
17  29  42 
1943  2 
20 15  41 
204811 
21 32  26 
22  2447 
225411 

81  21422 
20  5  6 
21 11 26 
221933 
232422 

88114827 
164921 
17  2410 
204310 

88143517 
154027 

16  49  47 

17  53  24 
203530 
233515 


84 


1  915 
346  2 
65237 
9  110 
93832 
114249 


II] 

.    Sh.E. 

I] 

:.  Tr.  I. 

I] 

..   Sh.  I. 

I] 

[.  Tr.  E. 

I] 

. .   Sh .  E . 

] 

[.   Oc.D. 

1 

[.♦Ec.R. 

] 

[.   Tr.  I. 

] 

[.   Sh.I. 

] 

[.   Tr.  E. 

I 

[.   Sh.E. 

I] 

[.   Oc.D. 

I] 

[.   Ec.R. 

] 

[.   Oc.D. 

] 

[.   Ec.R. 

] 

[.  Tr.  I. 

] 

[.   Sh.I. 

] 

[.  Tr.  E. 

] 

[.   Sh.E. 

II] 

[.  Oc.D. 

I\ 

\  Oc.D. 

II] 

[.  Oc.R. 

II] 

[.♦Ec.D. 

I\ 

\*Oc,'R. 

II] 

[.♦Ec.R. 

I] 

[.  Tr.  I. 

I] 

[.  Sh.I. 

I] 

[.  Tr.  E. 

I\ 

^   Ec.D. 

I\ 

'.   Ec.R. 

I] 

.   Sh.E. 

] 

[.   Oc.D. 

] 

[.   Ec.R. 

] 

[.  Tr.  I. 

] 

[.  Sh.I. 

1 

[.  Tr.  E. 

] 

..  Sh.  E. 

I] 

[.♦Oc.D. 

I] 

..  Ec.  R. 

] 

[.  Oc.D. 

] 

..  Ec.  R. 

] 

[.  Tr.  I. 

] 

[.  Sh.I. 

] 

[.   Tr.  E. 

] 

[.  Sh.E. 

II] 

[.  Tr.  I. 

II] 

[.  Tr.  E. 

II] 

[.  Sh.I. 

II] 

.  Sh.  E. 

I] 

[.   Tr.  I. 

I] 

[.  Sh.I. 

I] 

[.  Tr.  E. 

I] 

[.♦Sh.E. 

d   h  m    8 

84115419 

15 11 59 

88   9   524 
10  9211 
1119  54 

12  22  Id 

86  11312" 
6  9  4 
62424 
94047 

87  33542 
43823 
55013 
65122 

104846 

13  49 16 
151021 
17  48 18 
201547 
22 19 14 
23   138 

88  05432 
1  050 
4  935 

205628 

22  555 

23  719 
2353  4 


02027 
12019 
1437  29 
192441 
19  27  55 
223822 

16  36 15 

17  36  21 
185048 
194920 


81   I  0  0 

35833 

51222 

747  56 

93913 

11 37 19 

1224  58 

135454 

14 18  51 

17  ,710 


I.^Oc.D. 
I.   Ec.R. 

I.  Tr.  I. 
I.  Sh.I. 
I.^Tr.  E. 
I.*Sh.E. 

II.  Oc.D. 

II.  Ec.R. 

I.  Oc.D. 

I.  Ec.R. 


I. 
I. 
I. 
I. 
III. 


Tr.  I. 
Sh.I. 
Tr.  E. 
Sh.E. 
Oc.D. 


III.^Oc.R. 
III.   Ec.D. 


III. 
II. 
II. 
II. 


Ec.R. 
Tr.  I. 
Sh.I. 
Tr.  E. 


I.  Oc.D. 

II.  Sh.E. 

I.  Ec.R. 

IV.  Tr.  I. 

I.  Tr.  I. 

I.  Sh.I. 

IV.  Tr.E. 

I.  Tr.E. 

I.  Sh.E. 
n.  Oc.D. 

I.  Oc.D. 
II.  Ec.R. 

I.  Ec.R. 

I.  Tr.  I. 

I.  Sh.I. 

I.  Tr.E. 

I.  Sh.E. 

in.  Tr.I. 
in.  Tr.E. 
III.  Sh.I. 
in.  Sh.E. 

II.  Tr.I. 

Il.^Sh.I. 

II.^Tr.  E. 
I.  Oc.D. 

II.  Sh.E. 
I.  Ec.R 


Note.— I.  deootn  ingress;  E.,  egress;  D.,  dteppetranoe;   R.,  reAppeaanoe;   Ec,  acUpte;  Oc,  ooeultitioB; 
Tr.,  transit  of  the  sateUtteTsh.,  transit  of  the  shadow.  •Vidble  at  waihiogton. 
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JANUABY. 


Phases  of  the  Edipses  of  (he  Satellites  for  an  Inverting  Telescope. 


I. 


r 


III. 


3 


r 


n. 


r 


IV. 


Tr 


Configurations  at  11^  66°^  for  an  Inverting  Telescope. 


1 

•4 

O       -2       3- 

•1# 

2 

•4              VO         2* 

3| 

3-      2-           -04    -1 

4 

•3             1-2     O             '4 

81 


»I01' 


5 

•3       O         •!    -2 

•4 

6 

•1    20-         -3 

•4 

7 

•2             O    1* 

•3 

•4 

•10    '2 


30 


10 


O  -1 


11 

•3 

0      4- 

12| 

•3   4- 

0         •1-2 

13 

- 

4.              .1 

02-  -3 

Ml 

4- 

2- 

0      1- 

•3 

16 
16 
17 


1  o 


3- 


10-3- 


o 


18 
19 
20 

•43- 

•2   !•    0 

—       —  — 

\               0       •!  -2 
1-         0     2- 

li 

•3« 

•4« 

21 

2*               0        1* 

•4   -3 

22 

•1     0 

3- 

•4 

•2# 

23 

0  !•  3*     2' 

t 

•4 

24 

3-      2-01 

•4 

26| 

3- 

•2        l-O 

4- 

26 
27 
28 
29 
30 
81 

•3                  0     •!  -2 

4- 

1-        0        2- 

4- 

•3« 

2-              0    4*  -1 

•3 

**.!  -2  0 

3- 

4* 

0     !•  3* 

•2 

02* 

4* 

3-    -lO 

t 
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FEBRUARY. 


d   h  m    8 

1 

d   h  m   8 

d   h  m    8 

d   h  m    s 

111   630 

I  .♦Tr.  I. 

8152240 

I. 

Tr.  E. 

16  94519 

II. 

Oc.D. 

88164317 

n.  Ec.R 

12   513 

I*Sh.I. 

1614  7 

I. 

Sh.E. 

1227  40 

I.*Oc.D.| 

1721   1 

I.  Ec.R. 

13  21   4 

I.^Tr.  E. 

14  446 

II. 

Ec.R. 

141814 

I. 

Sh.E. 

9  65339 
10  26 14 

II. 
I. 

Oc.D. 
Oc.D. 

1526  4 

I. 

Ec.R. 

841143  0 
122129 

I.*Tr.  L 
I.*Sh.I. 

2  4   252 

II. 

Oc.D. 

11 26 14 

II.»Ec.R.| 

17  94039 

I. 

Tr.  I. 

135735 

I.  Tr.E. 

825  7 

I. 

Oc.D. 

1331  3 

I. 

Ec.R. 

102548 

I. 

Sh.I. 

143439 

I.  Sh.E. 

84738 

II. 

Ec.R. 

11 55 15 

I.*Tr.  E.I 

113558 

I.»Ec.R.| 

10  73836 

I. 

Tr.  I. 

123856 

I.^ 

»Sh.E. 

86   44048 

111.  Oc.D. 

830  3 

I. 

Sh.I. 

728  3 

II.  Tr.I 

8  53657 

I. 

Tr.  I. 

95312 

I. 

Tr.  E. 

18  01043 

in. 

Oc.D. 

84241 

II.  Sh.I. 

63415 

I. 

Sh.I. 

1043  8 

I. 

Sh.E. 

3  6  4 

III. 

Oc.R. 

85949 

I.  OcD. 

7  5130 

I. 

Tr.  E. 

194121 

III. 

Oc.D. 

31835 

III. 

Ec.D. 

953  6 

III.  Ec.R 

84717 

I. 

Sh.E. 

223838 

III. 

Oc.R. 

439  2 

II. 

Tr.  I. 

1013  2 

II.  Tr.E, 

1514  8 

III. 

Oc.D. 

231542 

III. 

Ec.D. 

55225 

III. 

Ec.R. 

112346 

II.  Sb.E. 

1813  9 

III. 

Oc.R. 

6  7  0 

II. 

Sh.I. 

114944 

I.*Ec.R. 

19 13 11 

III. 

Ec.D. 

11   15035 

II. 

Tr.  I. 

658  3 

I. 

Oc.D. 

21 49  46 

III. 

Ec.R. 

15054 

III. 

Ec.R. 

72417 

II. 

Tr.  E. 

86  61336 

I.  Tr.I. 

23  249 

II. 

Tr.  I. 

33111 

II. 

Sh.I. 

84813 

II. 

Sh.E. 

65021 

I.  811.1. 

436  4 

II. 

Tr.  E. 

95448 

I. 

Ec.R. 

828  9 

I.  Tr.  E. 

4  05517 

II. 

Sh.I. 

45633 

I. 

Oc.D. 

9  331 

I.  8h.E. 

14829 

II. 

Tr.  E. 

61230 

II. 

Sh.E. 

19  41110 

I. 

Tr.  I. 

25521 

I. 

Oc.D. 

75948 

I. 

Ec.R. 

45443 

I. 

Sh.I. 

87  2  345 

II.  Oc.D. 

33645 

n. 

Sh.E. 

62546 

I. 

Tr.  E. 

33015 

I.  Oc.D. 

6  444 

I. 

Ec.R. 

18  2  9  2 

I. 

Tr.  I. 

7  749 

I. 

Sh.E. 

6  2  3 

n.  Ec.R. 

25859 

I. 

Sh.I. 

2311   1 

n. 

Oc.D. 

61825 

I.  Ec.R 

6  0  715 

I. 

Tr.  I. 

42338 

I. 

Tr.  E. 

13  9 

I. 

Sh.I. 

512  4 

I. 

Sh.E. 

80  12827 

I. 

Oc.D. 

88  04418 

I.  Tr.I. 

22150 

I. 

Tr.  E. 

201858 

II. 

Oc.D. 

32334 

II. 

Ec.R. 

11919 

I.  Sh.I. 

31612 

I. 

Sh.E. 

232653 

I. 

Oc.D. 

42331 

I. 

Ec.R. 

25850 

I.  Tr.E. 

172744 

II. 

Oc.D. 

224148 

I. 

Tr.  I. 

33229 

I.  8h.E. 

212536 

I. 

Oc.D. 

18  045  4 

II. 

Ec.R. 

232339 

I. 

Sh.I. 

185558 

m.  Tr.I. 

22  630 

II. 

Ec,R. 

22832 

I. 

Ec.R. 

205241 

II.  Tr.I. 

203935 

I. 

Tr.  I. 

81  05624 

I. 

Tr.  E. 

2123  6 

III.  8h.L 

6  03330 

I. 

BcR. 

212756 

I. 

Sh.I. 

13649 

I. 

Sh.E. 

214722 

III.  'IV.  E. 

52727 

IV. 

Oc.D. 

225412 

I. 

Tr.  E. 

142428 

III. 

Tr.  I. 

22  028 

II.  sh.r. 

82028 

IV. 

Oc.R. 

2341  3 

I. 

Sh.E. 

17 17  59 

III. 

Tr.  E. 

22  045 

I.  Oc.r 

183742 

I. 

Tr.  I. 

172014 

III. 

Sh.I. 

233731 

II.  Tr.E. 

1932  9 

I. 

Sh.I. 

14  95448 

III. 

Tr.  I. 

18  328 

II. 

Tr.  I. 

235338 

III.  Sh.E. 

205218 

I. 

Tr.  E. 

125013 

III.»Tr.  E. 

192451 

II. 

Sh.I. 

21 45 13 

I. 

Sh.E. 

13 17  49 

III. 

Sh.I. 

1952  3 

III. 

Sh.E. 

89  04128 

II.  Sh.E. 

151445 

II. 

Tr.  I. 

195855 

I. 

OcD. 

047  8 

I.  Ec.R 

7  52642 

III. 

Tr.  I. 

155054 

III. 

Sh.E. 

204835 

II. 

Tr.  E. 

191454 

I.  Tr.  I. 

82346 

III. 

Tr.  E. 

1649  7 

II. 

Sh.I. 

22  6  1 

II. 

Sh.E. 

1948  8 

I.  Sh.I. 

91519 

III. 

Sh.I. 

173541 

IV. 

Tr.  I. 

225216 

I. 

Ec.R. 

212924 

I.  Tr.  E. 

11 49  39 

III*Sh.E. 

17  57 16 

I. 

Oc.D. 

22   119 

I.  8h.E. 

122637 

II.^Tr.  I. 

18  0  7 

II. 

Tr.  E. 

88171220 

I. 

Tr.  I. 

14 13 15 

II. 

Sh.I. 

193024 

II. 

Sh.E. 

175230 

I. 

Sh.I. 

15 12 11 

II. 

Tr.  E. 

201457 

IV. 

Tr.  E. 

192655 

I. 

Tr.  E. 

155555 

I. 

Oc.D. 

205719 

I. 

Ec.R. 

20  540 

I. 

Sh.E. 

165438 

II. 

Sh.E. 

19  217 

I. 

Ec.R. 

161510  2 

I. 

Tr.  I. 

83  21630 

IV. 

Oc.D. 

155648 

I. 

Sh.I. 

448  29 

IV. 

Oc.R. 

813  8  5 

I.*Tr.  I.  1 

172439 

I. 

Tr.  E. 

123745 

11.^ 

•Oc.D. 

14  1  2 

I. 

Sh.I. 

18  956 

I. 

Sh.  E. 

142922 

I. 

Oc.D. 

By  reason  of  the  proximity  of  Jupiteb  to  the  Sun  the  phenomena 
of  the  satellites  are  not  given  for  March  and  April. 


Non.— I.  danotfls  iocress:  E.,   egreas;  D.,  dissppeftranoe;  R.,  reappeannoe;  Ec.,  eclipse;  Co.,  eecoWtrt"' 
Tr.,  tniMit  of  theMtellHet  Sh.,  transit  of  the  shadow.  •Visible  at  Washington. 
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GREENWICH  MEAN  TIME. 


FEBRUARY. 


Phases  qfihe  Eclipses  of  {he  ScUeUitesfor  an  Inverting  Telescope, 


I 


* 

T 


in. 


r 


II. 


r 


IV.    No  Eclipse. 


i|Oi 


Oonjigurations  at  11^  iO^for  an  Inverting  Tdescope, 


2| 


O'l  -2 


1-30 


O 


5| 

•41-2     O 

•3 

6 

0'41- 

7| 

?i20- 

•4 

8 


or 


9 


O  -2 


10 

•31- O 

2- 

•4 

11 

2-       0 

•1    -3 

4- 

12 

S    o 

•3    4- 

13 


o 


•2/ 


14 
16 

03. 

•1      OV 

3*  2-   4-           O  1* 

16 

4-  -3                     -Ql 

•2# 

17  101- 

4-                           '3          O             2- 

18 

4'                                      2-     O    •!  -3 

19 
20 
21 
22 
23 
24 

•4                               •21-       O 

•3 

» 

•4                                     O          •1'2 

3- 

•4                 -1      03-2- 

3-2-   -4         O     1' 

•3                    •102*4 

•3           lO-            2- 

•4 

25 

2-  O    -3 

•4 

•1# 

26 

•2     1-    O 

•3 

•4 

27 
28 
29 

O        .? 

3- 

4* 

1-       O   3-2- 

4« 

i       Q     1- 

4* 
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SATELLITES  OF  JUPITER,  1916. 


GREENWICH  MEAN  TIME. 


MAY. 


d   h  m   a 

d   b  m    8 

d   h  m   8 

d   h  m  8 

1   0  025 

I. 

Oc.  R. 

92354   6 

II.    Sh.  I.  1 

1720  353 

III. 

Sh.E. 

86141231 

I.  Tr.  I. 

3   114 

II. 

Ec.D. 

21   015 

III.*Tr.  I.  1 

15  29  21 

I.  Sh.E. 

646  53 

II. 

Oc.R. 

10   112  55 

I] 

[.  Tr.  I. 

23 15 12 

III. 

Tr.  E. 

16  23  31 

I.  Tr.E. 

18  36  31 

I. 

Sh.I. 

233   7 

I] 

!.  Sh.E. 

19  819 

I. 

Tr.  I. 

352  32 

I] 

[.  Tr.  E. 

1814  3  0 

I. 

Ec.D. 

87102541 

I.  Ec.D. 

204844 

I. 

Sh.E. 

134714 

II] 

[.  Sh.I. 

17   235 

I. 

Oc.R. 

133247 

I.  OcR. 

212046 

I. 

Tr.  E. 

14  59  58 
154021 

] 
] 

[.   Sh.I. 
[.   Tr.  I. 

213432 

II. 

Ec.D. 

1828  4 
20 14 11 

II.  Sh.L 
II.  Tr.I 

S1545  56 

I. 

Ec.D. 

16   336 

II] 

[.   Sh.  E. 

19   15223 

II. 

Oc.R. 

21   124 

II.*Sh.E. 

183042 

I. 

Oc.R. 

16  30 19 

II] 

[.  Tr.  I. 

11 23  23 

I. 

Sh.I. 

22  5155 

II.  Tr.E. 

211841 

II. 

Sh.I. 

171154 

] 

[.   Sh.E. 

12 11 51 

I. 

Tr.  I. 

22  2340 

II. 

Tr.  I. 

17  52 18 

] 

[.  Tr.  E. 

1335   1 

I. 

Sh.E. 

88   74635 

I.  Sh.L 

23  57  57 

II. 

Sh.E. 

184925 

II] 

[.  Tr.  E. 

142317 

I. 

Tr.  E. 

842  34 
957  53 

I.  Tr.  I 
I.  8h.E. 

3   1   348 

II. 

Tr.  E. 

1112   847 

] 

[.  Ec.D. 

80  83132 

I. 

Ec.D. 

10  53  27 

I.  Tr.E. 

94523 

III. 

Sh.I. 

15   158 

] 

[.  Oc.R. 

11 32  39 

I. 

Oc.R. 

114343 

III.  Ec.D. 

1158  55 

III. 

Tr.  I. 

185730 

I] 

[.  Ec.D. 

1547  25 

II. 

Sh.I. 

135819 

III.  Ec.R 

12  314 

III. 

Sh.E. 

23  257 

I] 

[.  Oc.R. 

17  26   6 

II. 

Tr.  I. 

153358 

III.  Oc.D 

13   5   9 

I. 

Sh.I. 

1826  2 

II. 

Sh.E. 

174420 

III.  OcB. 

13  38  42 

I. 

Tr.  I. 

12   92842 

: 

[.   Sh.I. 

20  435 

II. 

Tr.  E. 

14  22  2 

III. 

Tr.  E. 

101044 

[.  Tr.  I. 

89  45414 

I.  Ec.D. 

15 17  20 

I. 

Sh.E. 

114034 

i 

[.   Sh.  E. 

21   552  0 

I. 

Sh.I. 

8  246 

I,  Oc.B 

1551  3 

I. 

Tr.  E. 

122235 

] 

[.  Tr.  E. 

642  2 
74152 

I. 
III. 

Tr.  I. 
Ec.D. 

132929 
18   426 

II.  Ec.D 
II.  OcR 

4 10 14  32 

I. 

Ec.D. 

18  63720 

] 

[.  Ec.D. 

8  334 

I. 

Sh.E. 

13   1   1 

I. 

Oc.R. 

932   7 

■ 

[.   Oc.R. 

85321 

I. 

Tr.  E. 

80  21516 

I.  Sh.I. 

16  20 18 

II. 

Ec.D. 

131154 

I 

[.  Sh.I. 

957  50 

III. 

Ec.R. 

31240 

I.  Tr.I. 

201240 

II. 

Oc.R. 

14  37  26 

I] 

[.  Tr.  I. 

11   6   8 

III. 

Oc.D. 

42630 

I.  8h.E. 

155047 

I] 

[.   Sh.E. 

132039 

III. 

Oc.R. 

52327 

I.  Tr.E 

5  7  3355 

I. 

Sh.I. 

171641 

I] 

[.   Tr.  E. 

■ 

232245 

I.  Ec.D 

8   911 

I. 

Tr.  I. 

28  3  0  5 

I. 

Ec.D. 

946   1 

I. 

Sh.E. 

14  34021 

II 

[.   Ec.D. 

6  244 

I. 

Oc.R. 

81   23241 

I.  Oc.B 

10  21 26 

I. 

Tr.  E. 

357  21 

[.   Sh.I. 

10  52  42 

II. 

Ec.D. 

741   1 

II.  Sh.I. 

441   1 

[.  Tr.  I. 

15 16  31 

II. 

Oc.R. 

938  7 

II.  Tr.  I 

6  443  5 

I. 

Ec.D. 

55741 

II 

[.   Ec.  R. 

101912 

II.  Sh.E. 

73115 

I. 

Oc.R. 

6   9   9 

[.   Sh.  E. 

88  02043 

I. 

Sh.I. 

121527 

II.  Tr.  E. 

103624 

II. 

Sh.I. 

637   9 

II 

[.   Oc.D. 

11216 

I. 

Tr.  I. 

204350 

I.*  Sh.I. 

114815 

II. 

Tr.  I. 

6  5245 

[.  Tr.  E. 

23213 

I. 

Sh.E. 

214238 

I.  Tr.I. 

131533 

II. 

Sh.E. 

85541 

ir 

[.   Oc.R. 

32329 

I. 

Tr.  E. 

2255  1 

I.  Sh.E. 

14  28 12 

II. 

Tr.  E. 

212837 

I. 

Ec.D. 

235319 

I.  Tr.E. 

23  3828 

III. 

Ec.D. 

15   1   553 
4  216 

] 
] 

[.   Ec.D. 
[.  Oc.R. 

84  03245 

I. 

Oc.R. 

7   15710 

III. 

Ec.  R. 

81545 

I] 

[.   Ec.D. 

5  518 

II. 

Sh.I. 

2   234 

I. 

Sh.I. 

12  27  33 

I] 

[.   Oc.R. 

65019 

II. 

Tr.  I. 

2  630 

III. 

Oc.D. 

22  26   5 

] 

[.  Sh.I, 

7  4346 

II. 

Sh.E. 

239  34 

I. 

Tr.  I. 

23 11 21 

] 

[.  Tr.  I. 

92826 

II. 

Tr.  E. 

41438 

I. 

Sh.F. 

184918 

I. 

Sh.I. 

428  56 

III. 

Oc.R. 

16  03750 

] 

[.  Sh.E. 

1942  22 

I. 

Tr.  I. 

45143 

I. 

Tr.  E. 

123  0 

] 

[.  Tr.  E. 

21  045 

I.»Sh.E.| 

23 11 39 

I. 

Ec.D. 

19  3425 
22  32  25 

] 
] 

[.   Ec.D. 
[.  Oc.R. 

215024 
215328 

III. 
I. 

Sh.I. 
Tr.  E. 

8  2   131 

I. 

Oc.R. 

53836 

II. 

Ec.D. 

17  22941 

I] 

[.   Sh.I. 

85  0  345 

III. 

Sh.E. 

9  3738 

II. 

Oc.R. 

4   154 

I] 

I.  Tr.  I. 

12829 

III. 

Tr.  I. 

203121 

I. 

Sh.I. 

5   826 

I] 

[.  Sh.E. 

339  9 

III. 

Tr.  E. 

2110  2 

I. 

Tr.  I. 

64046 

I] 

[.  Tr.  E. 

15  57 11 

I. 

Ec.D. 

22  43  20 

I. 

Sh.E. 

165441 

] 

[.   Sh.I. 

19  249 

I. 

Oc.R. 

2322   5 

I. 

Tr.  E. 

17  41 35 

] 

[.  Tr.  I. 

1749   1 

II] 

:.   Sh.I. 

86  01121 

II. 

Ec.D. 

9 17  40 12 

I. 

Ec.D. 

19   623 

] 

..   Sh.E. 

44048 

II. 

Oc.R. 

203143 

I. 

Oc.R. 

1953   7 

] 

[.  Tr.  E. 

13 17  59 

I. 

Sh.I. 

, 

Note.— I.  denotes  ingress;  E.,   egress;  D.,   disappearance;  R.,   reappearance;  Ec,  eclipse;  Oe.,  oooottitW 
Tr.,  transit  of  the  sateUite;  Sh.,  transit  of  the  shadow.  ^Visible  at  Washington. 


SATELLITES  OF  JUPITER,  1916. 


641 


GREENWICH  MEAN  TIME. 


MAY. 


Phases  of  the  Eclipses  of  the  SaieUites  for  an  Inverting  Telescope. 


5 


m. 


n. 


I 


IV.  NoEcKpse. 


Configurations  at  20^  J^C^for  an  Irwerting  Telescope. 
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•3 

15 

•4 

Ol- 

•2 

•3 

161 

•4        O      2* 

3- 

•1« 

17  1 

2-         l-'O*    -4 

181 

3*              -20     -1 

•4 

19 

•3 

1-       O 

•2 

•4 

20 

•3       2-0         '1 

•4 

21 

•2    •!      O       -3 

4* 

22| 

O    1-2 

•3 

4- 

231 

•lO         2- 

3- 

4* 

24101- 

2*             O  3* 

4* 

25 

3*          -240  •  '1 

26 

3- 

4*      !•     O 

•2 

27  02- 

4- 

•3              O         -1 

28 

4* 
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29 

4« 

O    '21* 
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SATELLITES  OF  JUPITER,  1916, 


GREENWICH  MEAN  TIME. 


JUNE. 


d 
1 


b  m  s 
15142 
4  333 
555  2 
8  117 
17  51 19 
21   2  38 


8   247  57 

7  28  9 
15 12  29 
16 12  39 

17  23  36 

18  23 12 

8 12 19  49 

15  32  29 
205845 
23  134 
23  36  49 

4  13830 
941   3 

1042  34 
1152  6 
12  53  1 
154447 
17  58  3 

19  59 16 
22   523 

5  64822 
10  2  21 

16  558 
205112 


6 


4  944 
512  32 
62042 
7  22  52 

11651 
432  8 
10 16  46 
12  25  6 
12  54  42 
15  139 
22  38  17 
2342  21 


8  04911 
152  35 
553  28 
8   349 

102015 
12  21 57 
194525 
23   158 

9  52421 
10 14 16 
17   6  55 


II] 

[.  Sh.I. 

III 

.   Sh .  £ . 

II] 

[.  Tr.  I. 

II] 

[.  Tr.  E. 

[.  Ec.D. 

[.♦Oc.R. 

I] 

[.   Ec.D. 

I] 

[.   Oc.R. 

[.   Sh.I. 

[.   Tr.  I. 

[.   Sh.E. 

[.   Tr.  E. 

[.   Ec.D. 

[.   Oc.R. 

I] 

[.♦Sh.I. 

I] 

[.   Tr.  I. 

I] 

[.   Sh.E. 

I] 

[.  Tr.  E. 

[.   Sh.I. 

[.   Tr.  I. 

[.   Sh.E. 

[.  Tr.  E. 

II] 

[.   Ec.D. 

II] 

[.   Ec.  R. 

II] 

[.♦Oc.D. 

II] 

[.   Oc.R. 

[.   Ec.D. 

[.   Oc.R. 

I] 

[.   Ec.D. 

I] 

[.♦Oc.R. 

[.   Sh.I. 

[.   Tr.  I. 

[.   Sh.E. 

[.   Tr.  E. 

[.   Ec.D. 

[.   Oc.R. 

I] 

[.   Sh.I. 

I] 

[.   Tr.  I. 

I] 

.   Sh.  E. 

I] 

[.   Tr.  E. 

[.   Sh.I. 

[.  Tr.  I. 

[.   Sh.E. 

[.   Tr.  E. 

II] 

[.   Sh.I. 

II] 

[.   Sh.E. 

II] 

[.  Tr.  I. 

II] 

[.   Tr.  E. 

[.♦Ec.D. 

[.   Oc.R. 

I] 

[.   Ec.D. 

I] 

[.   Oc.R. 

[.   Sh.I. 

-  d  -h  m   8 

9 18 12 12 

1917  45 

202220 

10 14 13  55 
17  31 41 
233436 

11   148   7 

212  23 

42415 

11 35  28 

12  4157 

13  46 14 

14  51 59 
19  45  44 
215740 

18  02228 

22412 

84228 

12   125 

184216 

23  3642 

18   6  4   7 

71146 
81448 
92141 

14  31056 
631   4 

12  52  42 
151114 

15  30  20 
17  46  56 

15  032  38 
14126 
24316 

3  5114 
955  0 

12  354 
1443  2 
1640  6 
21 39  30 

16  1  046 
8  031 

12  59  2 
19  114 
2011  7 
211148 
22  20  49 

1716  8  0 
19  30  20 

18   21033 

4  3344 
448   3 


I.   Tr.  I. 
I.   Sh.E. 
I.^Tr.  E. 

I.   Ec.D. 
I.   Oc.R. 
II.   Sh.I. 

II.   Tr.  I. 
II.   Sh.E. 
II.   Tr.  E. 
I.   Sh.I. 
I.  Tr.  I. 
I.   Sh.E. 
I.   Tr.  E. 
III.^Ec.D. 
III.   EcR. 

III.  Oc.D. 

III.  Oc.R. 

I.  Ec.D. 

I.  Oc.R. 

II.  Ec.D. 

II.  Oc.R. 

I.   Sh.I. 
I.  Tr.  I. 
I.   Sh.E. 
I.   Tr.  E. 

I.   Ec.D. 

I.   Oc.R. 
II.   Sh.I. 
II.  Tr.  I. 
II.   Sh.E. 
II.   Tr.  E. 

I.  Sh.I. 

I.  Tr.  I. 

I.  Sh.E. 

I.  Tr.  E. 

III.  Sh.I. 

III.  Sh.E. 

III.  Tr.  I. 

III.  Tr.  E. 

I.  Ec.D. 

I.  Oc.R. 
II.  Ec.D. 
II.   Oc.R. 

I.   Sh.I. 

I.^Tr.  I. 

I.^Sh.E. 

I.  Tr.  E. 

I.   Ec.D. 
I.^Oc.R. 

II.  Sh.I. 
II.  Tr.  I. 
II.   Sh.E. 


d   h  m   8 

18  7    9    1 
1329  47 

14  40  43 

15  40 16 

16  50 19 
2346  36 

19  15713 
443  28 
64038 

10  36  32 
13  59  56 
21 18  23 

80  2  2049 

75824 

91021 

10  849 

111950 


81 


5   5   1 
829  25 

15  28  41 

17  5620 

18  6   4 
203112 

226  54 
339  53 
43716 
54914 
1357   6 

16  433 

19  3  57 

20  56 16 
2333  35 


88  25857 
1036  31 
1542  25 
20  55  29 

22  9  23 

23  547 

84  01839 
18  2  4 
21 28  22 

86  44635 

71816 

7  23  50 

9  5243 

1524   1 

16  38  47 

17  34 14 

18  47  57 


86 


347  39 

5  56  56 

9  212 

10  5441 


I] 

I.   Tr.  E. 

; 

I.   Sh.I. 

' 

[.   Tr.  I. 

■ 

[.   Sh.E. 

] 

[.   Tr.  E. 

II] 

[.   Ec.D. 

II] 

[.   Ec.  R. 

II] 

[.   Oc.D. 

II] 

[.   Oc.R. 

] 

[.   Ec.D. 

] 

[.   Oc.R. 

I] 

[.   Ec.D. 

I] 

[.   Oc.R. 

] 

[.   Sh.I. 

' 

[.   Tr.  I. 

] 

[.   Sh.E. 

] 

[.  Tr.  E. 

] 

[.   Ec.D. 

] 

[.   Oc.R. 

I] 

[.   Sh.I. 

I] 

[.  Tr.  I. 

I] 

[.   Sh.E. 

I] 

[.♦Tr.  E. 

] 

[.   Sh.I. 

] 

[.   Tr.  I. 

] 

[.   Sh.E. 

] 

[.   Tr.  E. 

III 

[.   Sh.I. 

II] 

.   Sh.  E. 

II] 

[.♦Tr.  I. 

II] 

[.♦Tr.  E. 

] 

[.   Ec.D. 

■ 

[.   Oc.R. 

I] 

[.   Ec.D. 

I] 

[.   Oc.R. 

; 

[.♦Sh.I. 

; 

[.   Tr.  I. 

■ 

[.   Sh.E. 

1 

[.   Tr.  E. 

' 

[.   Ec.D. 

■ 

[.   Oc.R. 

I] 

[.   Sh.I. 

I] 

[.   Tr.  I. 

11 

[.   Sh.E. 

I] 

[.   Tr.  E. 

[.   Sh.I. 

: 

[.   Tr.  I. 

; 

[.   Sh.E. 

• 

[.♦Tr.  E. 

II] 

[.   Ec.D. 

III 

[.   Ec.R. 

II] 

[.   Oc.D. 

II] 

[.   Oc.R. 

d    h  m    8 

86123036 

15  57  49 

23  5418 

87  5  327 
952  36 

11  813 

12  2  46 
131718 

88  6  59  5 
1027  7 
18  449 
204019 
20  41 56 
23 14  21 


89 


80 


421  5 
537  32 
63112 
74631 

17  5830 
20  431 
23  21 31 

19   0 

127  38 

45630 

131217 

18  24 13 
22  49  37 


I.   Ec 

I.   Co 

II.   Ec 

II.  Oc 

I.  Sh 

I.  Tr. 

I.  Sh 

I.  Tr. 

I.  Ec 
I.  Oc 
II.  Sh 
II.^Tr. 
Il.^Sh 
II.  Tr. 

I.  Sh 

I.  Tr. 

I.  Sh 

I.  Tr. 

III.  Sh 

Ill.^Sh 

III,  Tr. 

III.   Tr. 

I.   Ec 

I.   Oc 

II.   Ec 

II.^Oc 

I.   Sh 


Note.— I.  denotes  Ingress;   E.,  egress:   D.,   disappearance:   R.,   reappearance:   Ec.,  eclipse;  Oc..  oocultai 
Ti.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow.  ^Visible  at  Washington. 
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JUNE. 


Phases  ofihs  Eclipses  of  the  Satdlitesfor  an  Inverting  Telescope. 


I. 


I 


III. 


* 
d 


* 
r  ■ 


II. 


3 


IV.      No  Eclipse.: 


> ^ ^ ' ^-t 

CanHgurations  at  19^  SS^^for  an  Inverting  Telescope. 

• 

S? 

West. 

I 

1 

I 

• 

1 

•4         3-2       O                              ' 

1 

•1« 

2 

3-                 -4 1-  O             -2 

» 

3 

•3                  O  2../ 

4 

2*     1*       03                     ,4 

5 

O       1*         -3 

•4 

•2« 

6 

•1      O             2*        3- 

•4 

7 

2-     O    1-     3- 

4- 

8 

•2  3-      O 

4- 

• 

•!• 

9  Ol- 

3*                     O           -2               4- 

io 

•3                    O    •12-     4* 

I 

11 

.4 

2*     1*      O 

i 
f 

•3# 

12 

4-               O         •!    -3 

^       ■ 

•2« 

13 

4*                      -1       O              2*         -3 

■ 

14 

4*                                     2'  O     1*       3' 

I 

15 

4-                 -2    .r  O 

1 

• 

1 

16^ 
17 


lO 


18 


22  03* 


23 


?i 
29^ 

30 


O-l    2* 


•4     2«     ti-    O 


19 

.^o 

•1'3 

20 

1-      o 

•4    -2       -3 
1-        3'     -4 

t 

21 

02- 

o 

1   o 


01"2 


4< 


1'        Q 

4*  «2     '1      03* 
3*  O  '21 


4- -2 


24 

•3 

o 

2' 

4- 

•1« 

25 

%      l-O 

4* 

26 

•2     O 

•1-3 

4- 

• 
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SATELLITES  OF  JUPITER,  1916. 


GREENWICH  MEAN  TIME. 


JULY. 

d    h  m    8 

d    h  m   8 

d  h  m   8 

d   h  m   8 

1   0   651 

I.   Tr.  I. 

9   95856 

II.   Sh.I. 

16231544 

I.   Sh.E. 

24234145 

I.   Oc.R. 

05942 

I.   Sh.E. 

123543 

II.   Sh.E. 

21544 

I.  Tr.  E. 

12  43  28 

II.   Tr.  I. 

17   03615 

I.  Tr.  E. 

26   14712 

III.  Oc.D. 

1956   7 

I*Ec.D. 

151619 

II.  Tr.  E. 

1552   3 

III.  Ec.D. 

31942 

III.  Oc.R 

232544 

I.   Oc.R. 

1912  9 

I.*  Sh.I. 

17  57  27 

III.*  Ec.R. 

1016  7 

II.  Ec.D. 

203236 

I.*Tr.  I. 

181248 

I.*  Ec.D. 

125317 

II.  Ec.R. 

2  7  2243 

IT.   Sh.I. 

212158 

I.   Sh.E. 

214140 

III.  Oc.D. 

13  5  6 

II.  Oc.D. 

95943 

11.   Sh.E. 

2241   1 

I.   Tr.  E. 

2147   2 

I.  Oc.R. 

153651 

II.  Oc.R. 

10   134 

II.  Tr.  I. 

231919 

III.  Oc.R. 

17  2828 

I.*  Sh.I. 

123512 

II.  Tr.  E. 

10115029 

III.   Ec.D. 

185122 

I.*Tt.  I. 

1718   7 

I.  Sh.I. 

1357   9 

III.   Ec.R. 

18   7  4054 

II.  Ec.D. 

1937  55 

I.*8h.E. 

1836   4 

I.*Tr.  I. 

161844 

I.  Ec.D. 

101823 

II.  Ec.R. 

2059  6 

I.*Tr.  E. 

1928  8 

I  ♦Sh.E. 

173146 

III.  OcD. 

102841 

II.  Oc.D. 

2044  52 

I.*Tr.  E. 

191427 

III.*  Oc.R. 

13  116 

II.  Oc.R. 

26143522 

I.  Ec.D. 

195126 

I.*  Oc.R. 

153437 

I.  Sh.I. 

181013 

I.*OcR. 

S  74915 

III.   Ec.D. 

165659 

I.  Tr.  I. 

95713 

III.  Ec.R. 

11   5  534 

II.   Ec.D. 

1744T2 

I.*  Sh.E. 

27  43021 

II.  Sh.I. 

13 18  45 

III.  Oc.D. 

74323 

II.  Ec.R. 

19  457 

I.*Tr.  E. 

7  642 

II.  Sh.E. 

142440 

I.  Ec.D. 

7  5022 

II.  Oc.D. 

72135 

II.  Tr.  I 

15  624 

III.  Oc.R. 

102348 

II.  Oc.R. 

19 12  41 16 

I.  EcD. 

952  34 

II.  Tr.  E. 

1755  0 

I.  Oc.R. 

134041 

I.  Sh.I. 

161544 

I.  Oc.R. 

115654 

I.  Sh.I. 

15  135 

I.  Tr.  I. 

131948 

I.  Tr.  I. 

4  230   1 

II.  Ec.D. 

155027 

I.  Sh.E. 

90  15350 

II.   Sh.I. 

14  619 

I.  Sh.E. 

5  812 

II.   Ec.R. 

17   955 

I.  Tr.  E. 

43019 

II.  Sh.E. 

1527  28 

I.  Tr.  E. 

510  9 

II.  Oc.D. 

44346 

II.  Tr.  I. 

74429 

II.  Oc.R. 

18104712 

I.  Ec.D. 

71529 

II.  Tr.  E. 

28  9  358 

I.   Ec.D. 

114640 

I.  Sh.I. 

142021 

I.  Oc.R. 

10  3  3 

I.   Sh.I. 

10  222 

III.   Sh.I. 

13   519 

I.  Tr.  I. 

231722 

II.   Sh.I. 

112537 

I.  Tr.  I. 

12  3  5 

III.   Sh.£. 

135639 

I.   Sh.E. 

12  12  37 

I.   Sh.E. 

123846 

I.   Oc.R. 

1514   1 

I.   Tr.  E. 

18   154   3 

II.   Sh.E. 

133334 

I.  Tr.  E. 

155821 

III.  Tr.  I 

2  410 

II.  Tr.  I. 

1725  7 

III.*Tr.  E 

5  853   8 

I.  Ec.D. 

43639 

II.  Tr.  E. 

21  6   1   8 

III.  Sh.I. 

233343 

n.   EcD 

1224  7 

I.  Oc.R. 

8  9  9 

I.   Sh.I. 

7  951 

I.  Ec.D. 

2041   3 

II.*  Sh.I. 

93029 

I.  Tr.  I. 

8  3  7 

III.  Sh.E. 

29   21041 

II.   Ec.R 

231756 

II.   Sh.E. 

101852 

I.   Sh.E. 

1044  30 

I.  Oc.R. 

22232 

II.   OcD 

2323   0 

II.  Tr.  I. 

113844 

I.  Tr.  E. 

115411 

III.  Tr.  I. 

45352 

II.   OcR 

0 

13  26 19 

III.  Tr.  E. 

62521 

I.   Sh.I. 

6   15614 

II.  Tr.  E. 

14  2   025 

III.   Sh.I. 

205835 

II.*  Ec.D. 

74811 

I.  Tr.  I. 

615  9 

I.   Sh.I. 

4  343 

III.   Sh.E. 

233553 

II.  Ec.R. 

83445 

I.   Sh.E. 

7  3426 

I.  Tr.  I. 

51546 

I.   Ec.D. 

234710 

II.  Oc.D. 

95548 

I.  Tr.  E. 

825  4 

I.   Sh.E. 

74648 

III.  Tr.  I. 

943  2 

I.  Tr.  E, 

84920 

I.  Oc.R. 

22  21919 

II.  Oc.R. 

80  33227 

I.   Ec.D 

21 59  38 

III.   Sh.I. 

924  9 

III.  Tr.  E. 

43132 

I.   Sh.I. 

7   7  8 

I.   OcR. 

182319 

II.*  Ec.D. 

55416 

I.  Tr.  I. 

174822 

II.*  Sh.I. 

7  0  417 

III.  Sh.E. 

21  057 

II.*  Ec.R. 

641  3 

I.   Sh.E. 

202440 

11*  Sh.E. 

32142 

I.   Ec.D. 

21   947 

II.*  Oc.D. 

8  2  8 

I.  Tr.  E. 

203926 

II.*  Tr.  I 

33554 

III.  Tr.  I. 

234248 

II.  Oc.R. 

2310  5 

II.   Tr.  E, 

51822 

III.  Tr.  E. 

28   13820 

I.  Ec.D. 

65319 

I.  Oc.R. 

15   23738 

I.  Sh.I. 

513   7 

I.  Oc.R. 

81  05346 

I.   Rh.I. 

1547  53 

II.   Ec.D. 

35922 

I.   Tr.  I. 

151148 

II.   Sh.I. 

21632 

I.   Tr.  I 

182553 

II.  Ec.R. 

44719 

I.   Sh.E. 

17  48 12 

II.*  Sh.E. 

3  3  9 

I.   Sh.E 

183029 

II.'Oc.D. 

6   732 

I.  Tr.  E. 

18  234 

II.*Tr.  I. 

424  6 

I.   Tr.  E 

21   4  23 

II.»Oc.R 

234415 

I.   Ec.D. 

203354 

II.*Tr.  E. 

22   1  2 

I.   Ec.D 

2259  58 

I.   Sh.I. 

235340 

III.   EcD. 

8  04340 

I.   Sh.I. 

16  31810 

I.   Oc.R. 

2  332 

I.  Tr.  I. 

12  35 19 

II.   Sh.I. 

24  02249 

I.  Tr.  I. 

25332 

I.   Sh.E. 

151154 

II.   Sh.E. 

1   928 

I.   Sh.E. 

412   3 

I.  Tr.  E. 

15  23  51 

II.  Tr.  I. 

23037 

I.  Tr.  E. 

215011 

I.   Ec.D. 

17  55  57 

II.*Tr.  E. 

1952  54 

III.*  Ec.D. 

21   6   6 

I.*  Sh.I. 

20  655 

I.*  Ec.D. 

9   12221 

I.   Oc.R. 

2228   9 

I.  Tr.  I. 

2157  2 

III.  Ec.R. 

-^  ^S^r~h  denotM  Ingress;   E..  egress;   D.,  disappearanoe;   R.,  reappeanmoe:   Ec,  edtofs;  Oc, 
Tr..  tnmsit  of  the  satalllte;  Sh.,  transit  of  the  shadow.  ^Visible  at  Washington. 
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JULY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


d 


III. 


;! 


r 


n. 


2 


IV.  No  Eclipse. 


C<mfiguration8  at  19^  ICf^for  an  Inverting  Telescope. 

• 

West. 

Bast. 

1 

4- 

3*                     -lO             2- 

2  Ol- 

4- 

•3    2-        O 

3 

•4 

•2         O-'^ 

4 

•4 

1-     O            "2       -3 

5 

•4                  O    2*  -1           3- 

6 

2-     1«     -40      3- 

7 

3-            O     1*  -4 

•2« 

8 

3-                   -1  O             2*            -4 

9 

•3        2-    Ol* 

•4 

10 

•2          O 

•4 

•1«*30 

11 

1-  O          -2        -3 

4* 

121 

O      5                3- 

4* 

13 

2-  1-        C 

D          3-            4- 

14 

3-        ( 

•2« 

15| 

3-                 1    O               -2 

161 

• 

%               2-0   1- 

171 

4- 

•2           .Os 

•10 

18 

4- 

1- 

O        -2       -3 
0     -1 2*            3- 

19 

•4 

20 

•^ 

2-   1-       ( 

0            3- 

211 

•i 

D       -1 

22| 

3-       -4     -1      O                '2 

23 

02- 

•3                    O     1- 

•4 

24 

•2       ^'   O               -4 

25  Ol- 

O      '2     -3 

4 

26 

O'l       2-              -3 

•4 

27 

2*   1-     O                3' 

•4 

28| 

•2  3-0        -1 

4* 

29| 

3-         1-         O             -2 

4- 

30| 

•3                       02-  1'             4* 

311 

2*       •3*1  O    4* 
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SATELLITES  OF  JUPITER,  1916. 


GREENWICH  MEAN  TIME. 


AUGUST. 


d   h  m    8 

d   h  m   8 

1 

d   h  m    8 

d  h  m   8 

1   13534 

I.   Oc.R. 

8181130 

II.*  Oc.D. 

16  23532 

I.   Tr.  E. 

8420   123 

II.*  Tr.  E. 

15634 

III.   Ec.R. 

204144 

II.*Oc.R. 

2017  52 

I.*  Ec.D. 

204547 

I.*Tr.  I. 

54839 

III.   Oc.D. 

211559 

I.*  Sh.I. 

2347  40 

I.   Oc.R. 

2141   0 

I.*  Sh.E. 

71555 

III.   Oc.R. 

2237   6 

I. 

Tr.  I. 

225253 

I.  Tr.E. 

125112 

II.   Ec.D. 

23  2515 

I. 

Sh.E. 

1712  2042 

II.   Sh.I. 

1528   1 

11.   Ec.R. 

14  56  48 

II.   Sh.E. 

85164047 

I.*Ec.D. 

15  39  24 

II.  Oc.D. 

9  04425 

I. 

Tr.  E. 

15  259 

II.   Tr.  I. 

20  527 

I.*Oc.R. 

181023 

II.*  Oc.R. 

182339 

I.*Ec.D.| 

17  32 14 

II.*Tr.  E. 

19  22 15 

I.»Sh.I. 

215614 

I. 

Oc.R. 

1738  4 

I.*  Sh.I. 

86  2   633 

III.   Sh.I. 

204448 

I.»Tr.  I. 

185559 

I.*Tr.  I. 

4  247 

III.   Sh.E. 

21 31 36 

I.*Sh.E. 

10  94350 

II. 

Sh.I. 

19  47  20 

I.*  Sh.E. 

72940 

III.   Tr.  I. 

225218 

I.   Tr.  E. 

1219  58 

II. 

Sh.E. 

21   3   8 

I.*Tr.  E. 

83524 

III.   Tr.E. 

123120 

II. 

Tr.  I. 

953   6 

II.   Ec.D. 

81629  30 

I.»Ec.D. 

15  1  5 

II. 

Tr.  E. 

18144630 

I.   Ec.D. 

14  0  8 

I.   Sh.I. 

20  347 

I.*Oc.R. 

154424 

I. 

Sh.I. 

181525 

I.*  Oc.R. 

145011 

II.   Oc.R. 

17   5   1 

I.*Tr.  I. 

22  551 

III.   Sh.I. 

1513  3 

I.*Tr.  I. 

8  7   7   3 

II.  Sh.I. 

175340 

I.*Sh.E. 

16  925 

I.*  Sh.E. 

94316 

II.  Sh.E. 

19 12 17 

I.*Tr.  E. 

19  0  3   6 

III.   Sh.E. 

1720  9 

I.*  Tr.E. 

957  30 

II.  Tr.  I. 

34417 

III.   Tr.  I. 

12  27  50 

II.   Tr.  E. 

11 12  52  16 

I. 

Ec.D. 

45459 

III.   Tr.  E. 

8711   919 

I.   Ec.D. 

135041 

I.   Sh.I. 

16  24 16 

I.*  Oc.R. 

71822 

II.   Ec.D. 

143245 

I.   Oc.R. 

15 12  57 

I.  Tr.  I. 

18  456 

III.*  Sh.I. 

9  5424 

II.   Ec.R. 

16  0   1 

I.  Sh.E. 

20  318 

III.*  Sh.E. 

955  21 

II.   Oc.D. 

88  41550 

II.  Sh.I. 

17  2024 

I.*Tr.  E. 

235347 

III. 

Tr.  I. 

12   629 
122434 

I.   Sh.I. 
II.   Oc.R. 

64551 
65156 

II.  Tr.  I. 
II.   Sh.E. 

41058   6 

I.   Ec.D. 

18   1   949 

III. 

Tr.  E. 

13  23  32 

I.   Tr.  I. 

82834 

I.   Sh.I. 

14  3  23 

III.   Sh.I. 

44335 

II. 

Ec.D. 

14 15  45 

I.   Sh.E. 

91433 

II.   Tr.E. 

1432   2 

I.  Oc.R. 

71955 

II. 

Ec.R. 

153041 

I.*Tr.  E. 

94015 

I.  Tr.  I. 

16   2  53 

III.   Sh.E. 

7  2641 

II. 

Oc.D. 

103750 

I.   Sh.E. 

19  58   2 

III.*Tr.  I. 

9  5634 

II. 

Oc.R. 

80  915   1 

I.   Ec.D. 

1147  20 

I.  Tr.E. 

21 19  24 

III.*Tr.  E. 

101249 

I. 

Sh.I. 

124259 

I.   Oc.R. 

11 32  52 

I. 

Tr.  I. 

89  537  57 

I.   Ec.D. 

6  2   841 

II.   EcD. 

12  22  5 

I. 

Sh.E. 

81   13848 

II.   Sh.I. 

9  0  3 

I.   Oc.R. 

445  20 

II.   Ec.R. 

1340  6 

I. 

Tr.  E. 

41454 

II.   Sh.E. 

155830 

III.*  EcD. 

45543 

II.   Oc.D. 

41733 

II.   Tr.  I. 

17  5633 

III.*Ec.R. 

72617 

II.   Oc.R. 

18  7  2046 

I. 

Ec.D. 

634  53 

I.   Sh.I. 

21 11 22 

III.*  Oc.D. 

819   6 

I.   Sh.I. 

1052  7 

I. 

Oc.R. 

64636 

II.   Tr.  E. 

221756 

III.   Oc.R. 

941   4 

I.  Tr.  I. 

23   153 

II. 

Sh.I. 

751   0 

I.   Tr.  I. 

231029 

II.   Ec.D. 

10  28  25 

I.   Sh.E. 

844   8 

I.   Sh.E. 

114828 

I.  Tr.  E. 

14   137  59 

II. 

Sh.E. 

958  ^ 

I.   Tr.  E. 

80  25659 

I.   Sh.I. 

14659 

II. 

Tr.  I. 

4   212 

II.  OcR. 

6  52636 

I.   Ec.D. 

41628 

II. 

Tr.  E. 

88  34338 

I.   Ec.D. 

4  723 

I.   Tr.  I. 

9  0   9 

I.   Oc.R. 

44113 

I. 

Sh.I. 

71035 

I.   Oc.R. 

5   617 

I.   Sh.E. 

2025   5 

II.*  Sh.I. 

6  037 

I. 

Tr.  I. 

11 57 10 

III.   Ec.D. 

61429 

I.   Tr.E. 

23   116 

II.   Sh.E. 

65029 

I. 

Sh.E. 

13  56  24 

III.   Ec.R. 

23 14 19 

II.   Tr.  I. 

8  750 

I. 

Tr.  E. 

17  27  55 

18  39  20 

III.*  Oc.D. 
III.*  Oc.R. 

81   0   628 

3  2711 

I.  EcD. 
I.   OcR. 

7   144  21 

II.   Tr.  E. 

15   14922 

I. 

Ec.D. 

203545 

II.*  Ec.D. 

17  34  49 

II.*  Sh.I. 

247  31 

I.   Sh.I. 

51959 

I. 

Oc.  R. 

19  59  29 

II.*  Tr.  I. 

4  9  6 

I.   Tr.  I. 

7  55  29 

III. 

Ec.D. 

83   1   319 

I.   Sh.I. 

201056 

II.*  Sh.E. 

4  5649 

I.   Sh.E. 

9  55  56 

III. 

Ec.R. 

137  39 

II.   Oc.R. 

212523 

I.*Sh.I. 

61627 

I.   Tr.  E. 

13  38  59 

III. 

Oc.D. 

21827 

I.   Tr.  I. 

22  28   4 

II.  Tr.E. 

23  5511 

I.   Ec.D. 

14  55  36 

III. 

Oc.R. 

31235 

I.   Sh.E. 

2234  27 

I.   Tr.  I. 

18   1   0 

11.^ 

»Ec.D. 

42533 

I.   Tr.  E. 

233443 

I.   Sh.E. 

8   3  2818 

I.   Oc.R. 

203712 

11.^ 

»Ec.R. 

2212   8 

I.   Ec.D. 

3  54  27 

III.   Ec.D. 

20  41 21 

11.^ 

»Oc.D. 

556   7 

III.   Ec.R. 

23   940 

I. 

Sh.I. 

84   13759 

I.   Oc.R. 

94557 

III.   Oc.D. 

23 10  53 

II. 

Oc.R. 

14  57  39 

II.   Sh.I. 

11   7  53 

III.    Oc.R. 

17  32  30 

II.*  Tr.  I. 

15  26  9 

II.   Ec.D. 

16   0  28  21 

I. 

Tr.  I. 

17  33  50 

II.*Sh.E. 

18   239 

II.*  Ec.R. 

118  55 

I. 

Sh.E. 

19  31 43 

I.*  Sh.I. 

Note.— I.  denotes  iDgress;    E.,    egress;   D.,    disappearance;   R.,    reappearance;    Ec.,  eclipse;   Oc,    oocultatioc; 
Tr.,  transit  of  the  satellite;  Sh.,  transit  o/  the  shadow.  ^Visible  at  Washington. 
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AUGUST. 


Phases  of  the  Ekiipses  of  the  Satdlitesfor  an  Inverting  Telescope. 


I. 


d 


m. 


d 


r 


n. 


3 


IV.  No  Eclipse. 


: : : 1 : —  :   '      ~      i                                                1 

Conjigurahons  at  18^  BS^Jar  an  Inverting  Telescope. 

* 

1 

Wert. 

Bart. 

1 

. 

4-         Oi     -3 

21 

4* 

O             2-         -3 

•10 

3| 

4- 

2-   l-O                  3- 

4 

4* 

•2       30-    -1 

5 

•4 

3-        1-        O           '2 

6 

•4 

•3 

O    2-    -1 

7 

•4 

2-3  -1       O 

8 

•4          O     ''^ 

. 

•20 

9 

•lO*4          2-        -3 

10  Oi* 

2*  O                   •43* 

111 

•2           O  5 

•4 

12 

3-       1-      O         -2 

•4 

13  1 

3- 

O       -ii 

4- 

14 

•32-   -1        O 

4* 

15 

O  •31- 

4- 

•20 

16 

•lO               •24''3 

17 

Jo:             3. 

18 1 

%             O'l  3- 

191 

4- 

3*     1-    O       '2 

20 

4- 

3- 

O       •12' 

21 

4* 

•3  2-1-         O 

22 

•4 

•2    O        1' 

*30 

23 

•4 

•1    O               •2-3 

24  02« 

t 

4                      O  1-                   3- 

25| 

•2      -4      O         3- 

•10 

26| 

3.     i.Q    •2'4 

27 

3- 

0     •!  2*           -4 

28| 

•3        Jt'         0 

•4 

• 

29| 

•2    •OS      -1 

•4 

30 1- 

•1      0              •2*3 

4- 

31 1 

02-1'                3* 

4- 

648  SATELLITES  OF  JUPITER,  1916. 
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SEPTEMBER. 


Phases  of  the  Edipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


a 


III. 


* 
d 


r 


n. 


3 


IV.  No  Eclipse. 


C<mJigurations  at  17^  J^CF^  for  an  Inverimg  Telescope, 


2  01- 

3*    0-2 

4« 

3 

3- 

4-0*l 

2- 

4 

•34- 

\     O 

5 

4* 

•2   -3    O 

•1 

6| 

4-  • 

1-        O 

jt 

7| 

4* 

O    »' 

1- 

•3 

8| 

•4 

2- 

•1  o 

3* 

9 

•4 

3-01' 

•20 

10 1 

3* '4 

o 

2* 

•10 

HI 

•3 

.V-04 

121 

•2 -3      O       •!  H 

: 

13 1 

1-       O          \ 

•4 

14 

O        % 

•3             -4 

15 

2-      -1     O 

3-                         '4 

16 

301- 

4- 

•20 

17 

3- 

O 

•2                 4* 

•10 

18 

•3 

.vo 

4- 

19 

\           O    -H- 

20 

,f    O     1 

21 

4* 

o     .?• 

•3 

22 

4- 

2-    -1      O 

3- 

23 

4* 

•2  03-1' 

24 

•4 

3-            'lO 

•2 

25 

02-01- 

•4 

•3 

o 

26 

•4 

;•         O  -1 

27 

•4   1-      O     i* 

28 

O  -4   •12* 

•3 

29| 

2-1       O 

•43* 

30| 

•2     O    3'1' 

•4 
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OCTOBER. 


d   h  m   8 

d   h  m   8 

d   h  m   8 

d  h  m   8 

1   0  251 

III.   Sh.E. 

920   113 

II.*  Sh.I. 

18  17  14  21 

II.*  Ec.D. 

87 14  37  19 

II.*  a.  I. 

0  427 

I.   Tr.  1. 

2014   2 

I.*Tr.  I. 

182414 

I.*  Sh.E. 

144015 

I.*Tr.L 

1   223 

III.  Tr.  I. 

2049   8 

II.* Tr.  I. 

1831  5 

I.*Tr.  E. 

144719 

I.*81i.E. 

13841 

I.   Sh.E. 

22   122 

I.*  Sh.E. 

20  041 

II.*  Oc.R. 

165710 

IL*Tr.B. 

155   5 

III.  Tr.  E. 

222150 

I.*Tr.  E. 

20  916 

III.*  Ec.D. 

171254 

IL*Sh.B. 

212   0 

I.  Tr.  E. 

22  37  16 

II.*  Sh.E. 

22  7  6 

III.*  Oc.R. 

22631 

II.   Oc.R. 

231815 

II.   Tr.  E. 

88  94619 

I.   Oc.D. 

2042   5 

I.»Ec.D. 

191329  29 

I.*  Ec.D. 

12  423 

I.*  Ec.R. 

232552 

I.  Oc.R. 

1017   545 

I.*  Ec.D. 

154550 

I.*  Oc.R. 

19  36 10 

I.*  Oc.R. 

89   65748 

I.   Tr.I. 

217  2314 

II.*Sh.I. 

801043   1 

I.  Sh.I. 

7   610 

I.   Sli.L 

17  57  26 

I.»Rh.I. 

111420  6 

I.*  Sh.I. 

104851 

I.   Tr.  I. 

851   9 

II.   Oc.D. 

183026 

I.»Tr.  I. 

14  39 14 

II.*  Ec.D. 

115856 

II.*  Sh.I. 

9  6   6 

I.   Tr.E. 

1833  5 

II.»Tr.  I. 

1439  53 

I.*Tr.  I. 

1212  3 

II.*Tr.  I. 

91556 

I.   Sh.E. 

19  59  22 

II.*  Sh.E. 

16  7  20 

III.*  Ec.D. 

12  52  51 

I.*  Sh.E. 

1141  7 

II.*  Ec.R. 

20  711 

I.»Sh.E. 

162955 

I.*  Sh.E. 

125655 

I.*Tr.  E. 

135625 

III.*  Tr.I. 

2038   2 

I.»Tr.  E. 

164743 

I.*Tr.  E. 

143445 

II.*  Sh.E. 

141622 

III.*Sh.I. 

21   148 

II.* Tr.  E. 

17  47  32 

II.*  Oc.R. 

144153 

II.*Tr.  E. 

15  553 

III.*Tr.  E. 

184916 

III.*  Oc.R. 

16  357 

III.«aLE. 

3151051 

I.*Bc.D. 

81   75819 

I.   Ec.D. 

17  52  2 

I.*  Oc.R. 

18113425 

I.   Ec.D. 

10 11 48 

I.  Oc.R. 

80  41212 

I.   Oc.D 

14  2  4 

L*Oc.R. 

633  8 

I.   Ec.R. 

412   416 

II.  Ec.D. 

88  51137 

I.   Sh.I. 

12   5  5 

III.  Ec.D. 

18  84840 

I.   Sh.I. 

51436 

I.  Tr.  I. 

81  12338 

I.   Tr.I. 

12  25  59 

I.*Sh.I. 

9  542 

I.  Tr.  I. 

63159 

II.  Ec.D. 

13449 

I.   Sh.I 

125624 

I.*Tr.  I. 

92043 

II.   Sh.I. 

7  2127 

I.   Sh.E. 

33158 

I.   Tr.E. 

13  57  43 

III.*Ec.R. 

95714 

II.  Tr.  I. 

7  2244 

I.  Tr.  E. 

33344 

II.   Tr.I 

143245 

IIL*Oc.D. 

105830 

I.   Sh.E. 

9   711 

II.   Oc.R. 

34435 

I.   8h.E 

143544 

I.*  Sh.E. 

11 13  36 

I.  Tr.  E. 

1015  3 

III.   Sh.I. 

356  6 

II.   8h.I. 

15  4   3 

I.*Tr.  E. 

115642 

II.*  Sh.E. 

104457 

III.  Tr.  I. 

6  429 

II.   Tr.E 

1530  8 

III.*  Oc.R. 

122634 

II.*  Tr.  E. 

11 48  35 

III.*Tr.  E. 

63132 

II.   Sh.E. 

153347 

II.*  Oc.R. 

14  6  314 

I.  Ec.D. 

12  336 

III.*  Sh.E. 

223814 

I.   OcJ). 

K  93929 

I.  Ec.D. 

828  4 

I.  Oc.R. 

88   227   4 

I.  Ec.D. 

1218  2 

I.*  Oc.R. 

437  42 

I.   Oc.R. 

1«   31714 

I.  Sh.I. 

234014 

I.  Sh.I. 

€  64241 

II.   Sh.I. 

33129 

I.  Tr.  I. 

23  40  22 

I.  Tr.  I. 

65429 

I.  Sh.I. 

3  5647 

II.   Ec.D. 

7  2219 

I.  Tr.  I. 

527   4 

I.   Sh.E. 

84   117  40 

II.   Sh.I. 

74142 

II.  Tr.  I. 

539  26 

I.   Tr.  E. 

11857 

II.  Tr.  I. 

9  417 

I.   Sh.E. 

613  54 

III.   Sh.I. 

14832 

I.  Tr.  E. 

91848 

II.   Sh.E. 

65410 

II.   Oc.R. 

150  3 

I.  Sh.E. 

930   1 

I.  Tr.  E. 

733   1 

III.   Tr.  I. 

349   2 

II.  Tr.  E. 

101037 

II.  Tr.  E. 

8  325 

III.   Sh.E. 

353  23 

II.   Sh.E. 

83142 

III.  Tr.  E. 

2054  29 

I.*Oc.D. 

7  4  816 

I.  Ec.D. 

23   649 

I.  Ec.R. 

644  8 

I.  Oc.R. 

16  03157 

I.   Ec.D. 

25358 

I.   Oc.R. 

8618   610 

I.*Tr.  I. 

8   12144 

II.  Ec.D. 

21 45  48 

I.*  Sh.I. 

18   853 

I.*  Sh.I. 

123   1 

I.   Sh.I. 

21 57 16 

I.*Tr.  I. 

19  44  48 

II.*  Oc.  D. 

14811 

I.  Tr.  I. 

22  39  20 

II.*  Sh.I. 

20  14  22 

I.*Tr.  E. 

21244 

III.   Sh.I. 

23  414 

II.  Tr.  I. 

20 18  40 

I.*  Sh.E. 

33249 

I.   Sh.E. 

235538 

I.   Sh.E. 

22  23  28 

II.*  Ec.R. 

355  56 

I.   Tr.  E. 

4   310 

III.   Sh.E. 

17  0  515 

I.   Tr.  E. 

86   01135 

III.  Ec.D. 

41913 

III.  Tr.  I. 

11515 

II.   Sh.E. 

2   117 

III.  Ec.R. 

44046 

II.   Oc.R. 

13349 

II.  Tr.  E. 

15  20  20 

I.*Oc.D. 

514   7 

III.  Tr.  E. 

19  047 

I.*  Ec.D. 

17  35  32 

I.*  Ec.R. 

223657 

I.*  Ec.D. 

21 19  59 

I.*Oc.R. 

87 12  31 59 

I.*Tr.  I. 

9  110  6 

I.   Oc.R. 

18 16 14  24 

I.*  Sh.I. 

12  37  32 

I.*  Sh.I. 

19  51 32 

I.*  Sh.I. 

16  23   3 

I.*Tr.  I. 

14  26  43 

II.*Tr.  I. 

Note.— I.  denotes  ingress;   E.»  egress:   D.,   disappeaimnoe;    R..  reappearanoe;   Eo.,  aoUpae; 
Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow.  ^Visible  at  Washington. 
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OCTOBER. 


Phases  of  the  Eclipses  cf  (he  Satellites  for  an  Inverting  Telescope. 


I. 


ni. 


n. 


IV.  No  Eclipse. 


Configurations  at  16^  Jfi^for  an  Inverting  Telescope. 


•32- 


o 


1«0*2 

4 


5 

O     •!     2- 4-3 

6] 

04-                    3. 

7 

4-  -2       O         1- 

8 

4« 

3-1     O             -2 

9 

4- 

3- 

o  ?. 

10 


•32« 


Ol 


moi- 


o 


>20*3 


12 


O    -1        2-  -3 


7~o 


13 


14  1 

•2  -4    O 

•13* 

15 

.?•    O 

•4-2 

16 

3- 

O 

•4 

171 


•3  2« 


lO 


18I01- 


•3'02 


19 


O-l 


20| 

1-2- O 

3- 

4- 

21 1 

•2            O 

•1   3* 

4* 

22 

1*  3-    O 

•24' 

23 

3- 

4-0 

8- 
I- 

24| 

•34* 

2*      '1    O 

25  1 

4* 

•3*2  0 1* 

26 

4* 

O 

•3*2 

•10 

27  02- 

•4 

l-O 

•3 

28 

•4 

•2            O 

•1       3' 

29| 

•4 

1-     3'0 

•2 

30 

3* 

•4               O 

1-2' 

31 

•3 

2-  •!      O 

•4 
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NOVEMBER. 

d   h  in    8 

d   h  m    8 

d    h  m    8 

d   h  m   8 

112   1 

I.   Ec.R. 

9 18  48  31 

I.*  Oc.D. 

18   1    719 

II.   Sh.E. 

87   3   449 

III.  Tr.  I 

19  49  31 

I.»Tr.  I. 

2126   6 

I.*  Ec.R. 

15   0   3 

I.*  Oc.D. 

439  8 

III.  Tr.  E. 

20   330 

I*Sh.I. 

17  5027 

I.*  Ec.R. 

625  0 

III.  a  I 

21 57  34 

IL*Oc.D. 

10 15  59  29 

I.*Tr.  I. 

8   846 

III.  Sh.E. 

2157  54 

I.»Tr.  E. 

16  26  59 

I.*  Sh.I. 

19121040 

I.*Tr.  I. 

1113  0 

I.*Oc.P. 

22 13 13 

L»Sh.E. 

18  8  3 

I.*Tr.  E. 

12  5038 

I.*  Sh.I. 

141452 

I.*Ec.R. 

18  36  35 

I.*  Sh.E. 

141923 

I.*Tr.  E. 

8  05846 

II.   Ec.R. 

1857  53 

II.*Tr.  I. 

15   0  2 

I.*  Sh.E. 

88   82328 

I.  Tr.  I. 

328   5 

III.   Oc.D. 

19  54 17 

II.*  Sh.I. 

1534   8 

II.*  Oc.D. 

91430 

I.  Sh.l 

6   2   6 

III.   Ec.R. 

2129  35 

II.*Tr.  E. 

1927  50 

II.*  Ec.R. 

103218 

I.*Tr.  E. 

17   410 

I.»Oc.D. 

22  29 13 

II.   Sh.E. 

2342  50 

III.   Tr.  I. 

112342 

I.*Sh.E. 

193046 

I.*  Ec.R. 

124451 

II.*Tr.  L 

11 13 14  45 

I.*  Oc.D. 

80   11113 

III.   Tr.  E. 

143020 

II.»Sh.L 

8141527 

I.»Tr.  I. 

1555   0 

I.*  Ec.R. 

22255 

III.   Sh.I. 

1518   1 

II.*Tr.  B. 

14  32 11 

I.»Sh.I. 

4   736 

III.   Sh.E. 

17   4  8 

n.»8h.r 

16  23  52 

I.»Tr.  E. 

18 10  25  36 

I.  Tr.  I. 

9  26  28 

I.   Oc.D. 

16  41 48 

II.*Tr.  I. 

105541 

I.*  Sh.I. 

12 19 18 

I.*  Ec.R. 

89   53952 

I.  Oc.D. 

16  41 54 

I.»Sh.E. 

12  34 12 

I.*Tr.  E. 

843  50 

I.  EC.R. 

17 15  45 

II.»Sh.I. 

13   514 

I.*Sh.E. 

81   637   5 

I.  Tr.  I. 

19 12  52 

II.*Tr.  E. 

131825 

II.*  Oc.D. 

71924 

I.   Sh.I. 

80  25014 

I.  Tr.L 

1951   2 

II.»Sli.E. 

1652   3 

II.*  Ec.R. 

84550 

I.  Tr.  E. 

34317 

I.  SLL 

202417 

III.*Tr.  I. 

92846 

I.   Sh.E. 

459  6 

I.  Tr.E. 

4113015 

I.*  Oc.D. 

21 46  22 

III.  Tr.  E. 

102426 

II.* Tr.  I. 

65227 

I.  Sh.E. 

13  59  38 

I.»Ec.R. 

222020 

III.   Sh.I. 

115143 

II.*  Sh.I. 

7   124 

II.  Oc.r 

1257   2 

II.*Tr.  E. 

112153 

II.*  Ec.R. 

6   84123 

I.  Tr.  I. 

18  0  558 

III.   Sh.E. 

142559 

II.*  Sh.E. 

164335 

III.*Oc.P. 

9   051 

I.   Sh.I. 

7  4057 

I.   Oc.D. 

1823  8 

III.*Oc.ll 

104950 

I.»Tr.  E. 

102349 

I.   Ec.R. 

88  353   3 

I.   Oc.D. 

202159 

III.  Ec.P 

11   415 

II.*  Oc.D. 

64814 

I.  Ec.R. 

22   730 

III.  EC.B. 

111032 

I.»Sli.E. 

14  45147 

I.  Tr.  I. 

141630 

II.*  Ec.R. 

524  24 

I.   Sh.I. 

88   1  334 

I.  Tr.  I. 

17   9  25 

III.*Tr.  I. 

7   024 

I.   Tr.  E. 

148  9 

I.   Sh.I. 

181825 

III.*Sh.I. 

73356 

I.   Sh.E. 

312  21 

I.  Tr.  E. 

1825   8 

III.*Tr.  E. 

8   6   3 

II.   Tr.  I. 

357  29 

1.   Sh.E. 

20  5  0 

III.*Sh.E. 

913  9 

II.   Sh.I. 

44241 

II.   Oc.D. 

1038  3 

II.*Tr.  E. 

84548 

II.   Ec.R. 

6  55616 

I.   Oc.D. 

11 47  52 

II.*  Sh.E. 

1318  29 

III.*  Oc.D. 

82826 

I.   Ec.R. 

145225 

III.*  Oc.R. 

15  2   719 

I.   Oc.D. 

1619   5 

III.*  Ec.D. 

7   3   722 

I.  Tr.  I. 

45244 

I.   Ec.R. 

18  524 

III.*  Ec.R. 

32933 

I.   Sh.I. 

2318   1 

I.  Tr.  I. 

221935 

I.   Oc.D. 

51551 

I.   Tr.  E. 

2353  8 

I.   Sh.I. 

5  3912 

I.   Sh.E. 

84   117   4 

I.  Ec.R. 

54917 

II.   Tr.  I. 

16   12640 

I.   Tr.  E. 

1930  9 

I.*Tr.  I. 

63435 

II.   Sh.I. 

2   237 

I.   Sh.E. 

20 16  57 

I.*  Sh.I. 

82040 

II.   Tr.  E. 

226   3 

II.   Oc.D. 

21 38  57 

I.   Tr.  E. 

9   942 

II.   Sh.E. 

6   954 

II.   Ec.R. 

22  26 14 

I.   Sh.E. 

95817 

III.   Oc.D. 

233446 

II.   Tr.  I. 

8   022  26 

I.   Oc.D. 

11 26 13 

III.»Oc.R. 

257  20 

I.   Ec.R. 

121654 

III.*Ec.D. 

25  11125 

II.   Sh.I. 

21 33  23 

I.*Tr.  I. 

14   4  0 

III.*  Ec.R. 

2   740 

II.   Tr.  E. 

21 58 14 

I.   Sh.I. 

203335 

I.*  Oc.D. 

345  27 

II.   Sh.E. 

23  41 55 

I.   Tr.  E. 

23  2133 

I.   Ec.R. 

16  46 18 
1946  0 

I.*  Oc.D. 
I.*  Ec.R. 

9  0   753 

I.   Sh.E. 

1717  44  20 

I.*Tr.  I. 

Oil   9 

II.   Oc.D. 

18  2154 

I.*  Sh.I. 

86 13  56  46 

I.*Tr.  I. 

33414 

II.   Ec.R. 

1953   1 

I.*Tr.  E. 

14  45  43 

I.*Sh.I. 

64152 

III.   Oc.D. 

203121 

I.*Sh.E. 

16   535 

I.*Tr.  E. 

8  335 

III.   Oc.R. 

21 15  25 

II.   Tr.  I. 

16  54  57 

I.*  Sh.E. 

815   1 

III.   Ec.D. 

22  32  50 

II.   Sh.I. 

17  51 46 

II.*  Oc.D. 

10  258 

III.   Ec.R. 

23  47  44 

II.   Tr.  E. 

22  349 

II.   Ec.R. 

Note.— I.  denotes  Ingress;   E.,  egress;   D.,   disappearance;   R.,    raappearanoe;    Ec.,   ecUpte;   Oc.,  oeeBlttt^ 
Tr.,  transit  of  the  aatelUte:  Sh.,  transit  of  the  shadow.  ^Visible  at  Washington. 
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NOVEMBER. 


Phase*  of  (he  Edipaes  of  ihe  StUdliteafor  an  Inverting  Telescope. 


III. 


I. 


r 


IV.  No  Eclipse. 


Cimjiguraiions  <U  15^  25°^  for  an  IwverHng  Telescope. 

• 

West. 

East. 

1 

•3-2       O     !•       '4 

2 

•lO         -3  -2 

•4 

3lOl- 

20"                       -3 

•4 

4 

•2             O  "1              3- 

•4 

5 

!•   30-2 

4- 

6 

3*                  O        •12* 

4- 

71 

•3 

f        O                      4- 

8 

•3-2        O   4-1* 

9 

4*   -1    O      -3    -2 

10 

4- 

Ol*2-                 -3 

Ll| 

4* 

2-               O                   3* 

•10 

12 

4- 

1-   0  3- 

•20 

L3| 

•4 

3-               O        -1  2- 

14 
15 
L6 

•4 

3- 

1*2'     O 

•4 

•3  '2           O       1* 

1 

•4-1     O  -3      -2 

17  i 

O  ':«2-              '3 

18 

2-              O                    •43* 

•10 

19 

1-02  Z» 

•4 

20 
Jl 
J2 

25 
26 
27 
28 
29 
30 

1 

3*             O     •!      2* 

•4 

3* 

1*2*  O 

4* 

1 

•3  '2           O         -1 

4- 

•1      O         -2 
•s 

4- 

1 

O    1*2*     4-  -3 

*• 
2*           -lO                      3- 

Oi- 

4*             -20         3* 

1 

4« 

3»         O  -1          "2 

4- 

3* 

!•  2-0 

1 

4* 

•3    -2             O         •! 

1 

•4 

•1     -03   -2 
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SATELLITES  OF  JUPITER,  1916. 

GREENWICH  MEAN  TIME, 


DECEMBER. 


d   h  m   8 

1   0   641 

31240 

2117   7 

2212   7 

2326   0 

8  02114 
15617 
34959 
42943 
623  33 
183342 
21 41 37 

81544  2 

16  40  55 

17  52  56 
184959 
201140 

4  040  0 
63124 
811  8 

10  26  58 

12  9  52 

13  041 
16 10  30 

51011  2 

11  944 
12 19  58 
131845 
15  7  32 
17  852 
17  41 13 
19  42 13 

6  7  27  52 
10  39  29 

7  438  6 
53833 
647  3 
7  47  31 
92232 

13  58 12 
201311 
21 57  55 

8  02428 
154  59 
2  916 
5   820 

23  518 


9 


0  724 
11416 
21621 
42012 
628  29 
654  9 


I.  Oc.D. 

I.  Ec.R. 

I.  Tr.  I. 

I.  Sh.I. 

I.  Tr.  E. 

I.  Sh.E. 

II.  Tr.  I. 

II.  Sh.I. 

II.  Tr.  E. 

II.  Sh.E. 

I.*  Oc.D. 

I.  Ec.R. 

I.»Tr.  I. 
I.*  Sh.I. 
I.»Tr.  E. 
I.*  Sh.E. 
II.  Oc.D. 

II.  Ec.R. 
III.  Tr.  I. 
III.  Tr.  E. 
III.»Sh.I. 
III.*Sh.E. 

I.»Oc.D. 

I.»Ec.R. 

I.  Tr.  I. 

I.»8h.I. 

I.»Tr.  E. 

I.*  Sh.E. 
II.*Tr.  I. 
II.*  Sh.I. 
II.»Tr.  E. 
II.*  Sh.E. 

I.  Oc.D. 
I.*  Ec.R. 

I.  Tr.  I. 

I.  Sh.I. 

I.  Tr.  E. 

I.  Sh.E. 

II.  Oc.D. 

II.*  Ec.R. 

III.  Oc.D. 

III.  Oc.R. 

III.  Ec.D. 

I.  Oc.D. 

III.  Ec.R. 

I.  Ec.R. 

I.  Tr.  I. 

I.  Sh.I. 

I.  Tr.  E. 

I.  Sh.E. 

II.  Tr.  I. 

II.  Sh.I. 

II.  Tr.  E. 


d  h  m  8 

9  9  135 

20  22 18 

233719 

10 17  32  31 

18  36 13 

19  41 31 
2045  8 
2234  3 

11  31624 
10  3  3 
1147  39 
14  28  53 
14  49  37 
16 10  54 

18  612 

18 11 59  50 

13  5  3 

14  852 
15 13  56 
17  32  42 

19  47  24 

20  652 
222017 

18  917  7 
12  35 11 

14  62714 
7  3353 
83617 
94244 

11 46 11 
163441 
234822 

15  137  45 
34434 
42715 
61124 
7   4   3 

16  05445 

2  247 

3  350 
41135 
64633 
9  658 
9  2056 

11 39  37 
22 12 13 

17  133  1 
19  22 16 
203137 
21 31 24 
22  4022 

18  059  0 


II.  Sh.E. 
I.  Oc.D. 
I.  Ec.  R. 

I.*Tr.  I. 
I.*  Sh.I. 
I.»Tr.  E. 
I.  Sh.E. 
II.  Oc.D. 

II.  Ec.R. 
III.  Tr.  I. 
III.*Tr.  E. 
III.*  Sh.I. 

I.*  Oc.D. 
III.*  Sh.E. 

I.*  Ec.R. 

I.*Tr.  I. 

I.*  Sh.I. 

I.*Tr.  E. 

I.*  Sh.E. 
II.*  Tr.  I. 
II.  Sh.I. 
II.  Tr.  E. 
II.  Sh.E. 

I.  Oc.D. 
I.*  Ec.R. 

I.  Tr.  I. 

I.  Sh.I. 

I.  Tr.  E. 

I.  Sh.E. 

II.*  Oc.D. 

II.*  Ec.R. 

III.  Oc.D. 

III.  Oc.R. 

I.  Oc.D. 

III.  Ec.D. 

III.  Ec.R. 

I.  Ec.R. 

I.  Tr.  I. 

I.  Sh.I. 

I.  Tr.  E. 

I.  Sh.E. 

II.  Tr.  I. 

II.  Sh.I. 

II.  Tr.  E. 
II.*  Sh.E. 

I.  Oc.D. 

I.  Ec.R. 

I.  Tr.  I. 

I.  Sh.I. 

I.  Tr.  E. 

I.  Sh.E. 

II.  Oc.D. 


d  h  m  8 

18  552  59 

13  39  46 

15  28  38 

16  39  51 
183053 
20  155 
2012  5 

19 13  49  57 
15  029 
15  59  4 

17  913 
20  021 
22  2551 
2234  55 

80  05818 
11  740 
143056 

81  817  40 
9  29  20 

10  26  48 
1138  2 
14 12  28 
19 11 24 

88  32814 
52140 
63527 
82920 
85948 
1012  53 

88  24531 

35814 

45440 

6  655 

9 15  26 

11 45 18 

1150  9 

14 17  32 

84  0  325 

3  28  47 
21 13  23 
22  27  5 
232233 

85  03545 
3  26  37 
829  47 

17  22  44 

18  31 22 
19 15 13 
21 57  40 
223334 

86  014  0 

15  41 21 

16  55  59 


II.  Ec.R. 
III.*Tr.  I. 
III.*Tr.  E. 

I.*  Oc.D. 
III.*  Sh.I. 

I.  Ec.R. 
III.  Sh.E. 

I.*Tr.  I. 

I.*  Sh.I. 

I.*Tr.  E. 

I.*  Sh.E. 
II.  Tr.  I. 
II.  Sh.I. 
II.  Tr.  E. 

II.  Sh.E. 
I.*  Oc.D. 
I.*  Ec.R. 

I.  Tr.  I. 

I.  Sh.I. 

I.*Tr.  E. 

I.*Sh.E. 
II.*  Oc.D. 
11.  Ec.R. 

III.  Oc.D. 

III.  Oc.R. 

I.  Oc.D. 

III.  Ec.D. 

I.  Ec.R. 

III.  Ec.R. 

I.  Tr.  I. 

I.  Sh.I. 

I.  Tr.  E. 

I.  Sh.E. 
II.  Tr.  I. 
II.*  Sh.I. 
II.*Tr.  E. 
II.*  Sh.E. 

I.  Oc.D. 
I.  Ec.R. 
I.  Tr.  I. 
I.  Sh.I. 
I.  Tr.  E. 

I.  Sh.E. 

II.  Oc.D. 

II.  Ec.R. 

III.*Tr.  I. 

I.  Oc.D. 

III.  Tr.  E. 

I.  Ec.R. 

III.  Sh.I. 

III.  Sh.E. 
I.*Tr.  1. 
I.*  Sh.I. 


d  h  m  8 

8617  5034 

19  437 

223028 

87  1  412 
1  522 
33613 

12  59  31 
16  26  41 

8810  924 
112451 
121837 

13  33  28 
16  41 26 
214818 

89   71328 

7  27  34 
91023 

10  55  33 
12  31 20 
141420 

80  437  32 
55346 
64648 

8  223 
114635 
142137 
142335 
165524 

81  15553 
52432 

23  543 


I.*Tr.E, 

I.  SLE. 

II.  Tr.L 

II.  a. I. 

II.  Tr.E. 
II.  8h.E 

I.*Oc.D. 

I.*Ec.B. 

I.  Tr.  I. 

I.*Sh.l. 

I.*  Tr.E. 

I.*Sh.E. 
U.*Oc.D. 
n.  Ec.K. 

III.  Oc.D 
I,  Oc.D 

III.  Oc.B 
■I.*Ec.B 

III.*  Ec.D 

IU.*Ec.B. 

I.  Tr.I 

I.  Sh.I. 

I.  Tr.E. 

I.  Sh.E. 
II.*Tr.  I 
II.*Tt.E 
II.*8h.I 

II.*  a.  E. 

I.  Oc.D. 
I.  Ec.B. 
I.  Tr.I. 


Note.— I.  denotes   ingress;    E.,  egress;    D.,  disappearance;    R.,  reappearance;  Eo.,  eoUpae;  Oc^ 
Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow.  *Vbible  at  Washington. 
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GREENWICH  MEAN  TIME. 


DECEMBER. 


Phases  of  the  Eclipses  of  the  ScUeUitesfor  an  Inverting  Telescope, 


I. 


r 


III, 


5    * 

d     r 


n. 


r 


IV.  No  Eclipse. 


Configurations  at  IJf"  IC^for  an  In/verting  Telescope. 


1 

1 

West. 

East. 

1 

1 

I 

•4 

O       1'2-    '3 

2 

•4 

2-    •!     O                       3* 

3 

i 

•2-4   Ol"         3- 

« 

4 

3*     O        "4  '2 

•10 

5 

3- 

1*2  O*                      -4 

6 

•3 

•2             O      -1 

•4 

7 

!•  -3   0'2 

•4 

8 

O     1-  ":. 

4* 

9 

1 

'a       O                          -3 

4- 

LO 

•2        O   !•          3-       4- 

1 

•:Oi    4* -2 

2 

Ol- 

3- 

4-   02» 

3 

•34« 

2«               O  •! 

4 

4- 

?i         O 

•20 

5 

f 

4- 

O        •1-32-    . 

6 

» 

•4 

•12*     O                         -3 

7 

•4 

•2           O     1*         3* 

8 

oa- 

•4 

•lO           -2 

9 

Ol- 

3- 

•4               O    2« 

0 

•3 

2*              O 

•A 

1# 

1 

1 

•3  !•  -02             -4 

2 

i                  '   .     '. 

O      :i  2. 

•4 

3 

' 

1-    2*  O                        -3 

•4 

4 

•2            O      1*           3* 

•4 

5 

•1    03*      -2 

4- 

6 

' 

3-                 Ol-  2- 

4- 

7 

•3 

2*              O                     4* 

•10 

81 

•3          li( 
4-         ( 

D  4. 

9 

D      -1      -2 

•30 

o\ 

02* 

4* 

1-         O                       '3 

1 

4- 

•2             O       1-             3- 

656    MAGNITUDE  AND  RINGS  OF  SATURN,  1916. 


The  factot  to  be  multiplied  by  a  and  6  to  obtain  the  axes  of— 
The  inner  ellipse  of  the  outer  log 

The  outer  ellipse  of  the  inner  li^ 

The  inner  ollipw  ot  the  inner  '^f^^Hdif^  log 

The  inner  eltipoe  of  the  dusky  log 

Nor.— Tbe  nscalivailcD  all  IndlcaUa  thM  the  ililble  aniftce  ol  tba  rli 
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SATELLITES  OF  SATURN,  1916. 


GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked 
'^0"  are  those  of  the  eastern  elongation,  as  seen  in  an  inverting  telescope. 
The  times  of  these  elongations  may  be  found  from  the  following  tables,  and 
the  apparent  position  of  a  satellite  at  any  other  time  may  be  marked  on  the 
diagram  by  setting  off  on  the  proi>er  orbit  the  elapsed  interval  in  days  and 
hours  since  the  last  eastern  elongation.  The  orbits  of  the  five  inner  satelUt^e 
are  regarded  as  circular  and  the  tune  of  any  elongation  not  given  in  the  tables 
may  be  readily  found  from  those  given  by  addmg  or  subtracting  the  proper 
multiple  of  the  mean  synodic  period.  For  Titan,  Hyperion  and  lapetus  the 
eccentricity  is  taken  into  account,  and  for  lapetus  the  times  both  of  the  elon- 
gations and  of  the  conjunctions  are  given.  The  following  abbreviations  are 
used  in  the  tables: 


E.,  East  Elongation. 
W.,  West  Elongation. 


I.,  Inferior  Conjimction  (north  of  planet). 
S.,  Superior  Conjunction  (south  of^planet). 


MIMAS. 
Greatest  Elongations  Visible  in  the  United  States. 


d  h 

d  h 

d  h 

d  h 

d  h 

d  h 

Jan.  114.9W. 

Jan.  28  0.0  W. 

Feb.  28 13.7  E. 

Apr.  14 18.3  E. 

Oct.  25  0.1  E. 

Dec.  116.8E. 

2 13.5  W. 

28 11.3  E. 

29 12.3  E. 

15 16.9  E. 

25  22.7  E. 

2 15.4  E. 

3  0.8  E. 

28  22.6  W. 

Mar.  2  20.8  W. 

16 15.5  E. 

26  21.3  E. 

3 14.0  E. 

3 12.1  W. 

29  21.2  W. 

3 19.5  W. 

17 14.2  E. 

27 19.9  E. 

4  1.3  W. 

3  23.4  E. 

30 19.9  W. 

4 18.1  W. 

18 12.8  E. 

28 18.6  £. 

4  23.9  W. 

4 10.7  W. 

31 18.6  W. 

5 16.7  W. 

22 18.5  W. 

29 17.2  E. 

6  22.5  W. 

4  22.0  E. 

Feb.  117.1W. 

6 15.3  W. 

23 17.1  W. 

Nov.  2  0.3  W. 

6  21.1  W. 

5  20.6  E. 

2 15.7  W. 

7 13.9  W. 

24 15.7  W. 

2  22.9  W. 

7 19.8  W. 

6 19.3  E. 

3 14.3  W. 

8 12.5  W. 

25 14.3  W. 

3  21.5  W. 

8 18.4  W. 

7 17.9  E. 

4 12.9  W. 

1021.1  E. 

26 13.0  W. 

4  20.2  W. 

9 17.0  W. 

8 16.5  E. 

5 11.5  W. 

11 19.7  E. 

May  1 17.4  E. 

518.8  W. 

1015.6  V. 

9 15.1  E. 

5  22.9  E. 

12 18.3  E. 

2 16.0  E. 

6 17.4  W. 

1114.2  V. 

10 13.7  E. 

6  21.5  E. 

13 16.9  E. 

3 14.6  E. 

7 16.0  W. 

12  1.5  E. 

11  LOW. 

7  20.1  E. 

14 15.6  E. 

•   •   •   • 

10  0.6  E. 

13  0.1  E. 

11 12.3  E. 

8 18.7  E. 

15 14.2  E. 

•   •   •   • 

10  23.2  E. 

13  22.7  E. 

11 23.6  W. 

9 17.3  E. 

16 12.8  E. 

Sept.  22  23.0  E. 

11 21.8  E. 

14  21.3  E. 

12 10.9  E. 

10 15.9  E. 

19  20.0  W. 

23  21.6  E. 

12  20.4  E. 

15  20.0  £. 

12  22.2  W. 

11 14.5  E. 

20 18.6  W. 

24  20.2  E. 

13 19.0  E. 

16 18.6  E. 

13  20.8  W. 

12 13.1  E. 

21 17.2  W. 

25 18.9  E. 

14 17.6  E. 

17 17.2  E. 

14 19.5  W. 

13 11.7  E. 

22 15.8  W. 

30  23.3  W. 

15 16.3  E. 

18 15.8  E. 

15 18.1  W. 

13  23.0  W. 

23 14.4  W. 

Oct  121.9W. 

16 14.9  E. 

19 14.4  E. 

16 16.7  W. 

14  21.6  W. 

24 13.1  W. 

2  20.6  W. 

18  0.8  W. 

20 13.0  E. 

17 15.3  W. 

15  20.2  W. 

27  20.3  E. 

3 19.2  W. 

18  23.4  W. 

21  0.3  W. 

18 13.9  W. 

16 18.9  W. 

28 18.9  E. 

4 17.8  W. 

19  22.0  W. 

21 22.9  W. 

19 12.5  W. 

17 17.5  W. 

29 17.5  E. 

8  23.6  E. 

20  20.7  W. 

22  21.5  W. 

19  23.8  E. 

18 16.1  W. 

30 16.2  E. 

9  22.2  E. 

21 19.3  W. 

23  20.2  W. 

20 11.1  W. 

19 14.8  W. 

31 14.8  E. 

10  20.9  E. 

22 17.9  W. 

24 18.8  W. 

20  22.4  E. 

20 13.4  W. 

Apr.  1 13.4  E. 

11 19.5  E. 

23 16.5  W. 

25 17.4  W. 

21 21.0  E. 

21 12.0  W. 

2 12.1  E. 

12 18.1  E. 

24 15.1  W. 

26 16.0  W. 

22 19.7  E. 

22  22.0  E. 

5 19.3  W. 

16  23.9  W. 

26  1.1  E. 

27 14.6  W. 

23 18.3  E. 

23  20.6  E. 

617.9  W. 

17  22.5  W. 

26  23.7  E. 

28 13.2  W. 

24 16.9  E. 

24 19.2  E. 

7 16.5  W. 

1821.1  W. 

27  22.3  E. 

29  0.5  E. 

25 15.5  E. 

25 17.8  E. 

8 15.2  W. 

19 19.7  W. 

28  20.9  £. 

29  23.1  £. 

26 14.1  E. 

26 16.4  E. 

9 13.9  W. 

20 18.4  W. 

29 19.5  £. 

S02L7E. 

27 12.7  E. 

27 15.1  E. 

10 12.5  W. 

21 17.0  W. 

30 18.1  E. 

31 20.4  £. 
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GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 


ENCELADUS. 


d  h 

d  h 

d  h 

d  h 

d  h 

d  h 

Jan.  1  1.4  E. 

Feb.  9 18.7  E. 

Mar.  20 12.4  E. 

Apr.  29  6.4  E. 

Oct.  18  23.7  E. 

Nov.2717.4E. 

2 10.2  E. 

11  3.6  E. 

21 21.3  E. 

30 15.3  E. 

20  8.6  E. 

29  2.3  E. 

3 19.1  E. 

12 12.5  E. 

23  6.2  E. 

May  2  0.2  E. 

21 17.4  E. 

30 11.2  E. 

6  4.0  E. 

13  21.4  E. 

24 15.1  E. 

3  9.1  E. 

23  2.3  E. 

Dec.  120.1E. 

6 12.8  E. 

15  6.3  E. 

26  0.0  E. 

4    •    •    • 

24 11.2  E. 

3  5.0  E. 

7  21.7  E. 

16 15.1  E. 

27  8.9  E. 

•   •    •    • 

2520.1  E. 

4 13.9  E. 

9  6.6  E. 

18  0.0  E. 

28 17.8  E. 

Sept.  17 11.1  E. 

27  5.0  E. 

5  22.7  E. 

10 15.5  E. 

19  8.9  E. 

30  2.7  E. 

18  20.0  E. 

28 13.9  E. 

7  7.6  E. 

12  0.3  E. 

20 17.8  E. 

31 11.5  E. 

20  4.9  E. 

29  22.7  E. 

8 16.4  E. 

13  9.2  E. 

22  2.7  E. 

Apr.  120.4E. 

21 13.8  E. 

31  7.6  E. 

10  1.3  E. 

14 18.1  E. 

23 11.6  E. 

3  5.3  E. 

22  22.7  E. 

Nov.  116.5E. 

11 10.2  E. 

16  3.0  E. 

24  20.4  E. 

4 14.2  E. 

24  7.6  E. 

3  1.4  E. 

12 19.1  E. 

17 11.8  E. 

26  5.3  E. 

523.1  E. 

25 16.5  E. 

4 10.3  E. 

14  4.0  E. 

18  20.7  E. 

27 14.2  E. 

7  8.0  E. 

27  1.4  E. 

5 19.1  E. 

15 12.8  E. 

20  5.6  E. 

2823.1E. 

8 16.9  E. 

28 10.3  E. 

7  4.0  E. 

16  21.7  E. 

21 14.4  E. 

Mar.  1  8.0  E. 

10  1.8  E. 

29 19.2  E. 

8 12.9  E. 

18  6.5  E. 

22  23.3  E. 

2 16.9  E. 

11 10.7  E. 

Oct.  1  4.1  E. 

9  21.8  E. 

19 15.3  E. 

24  8.2  E. 

4  1.7  E. 

12 19.6  E. 

2 13.0  E. 

11  6.7  E. 

21  0.2  E. 

26 17.1  E. 

,   6 10.6  E. 

14  4.5  E. 

3  21.9  E. 

12 15.6  E. 

22  9.0  E. 

27  1.9  E. 

6 19.6  E. 

15 13.4  E. 

5  6.8  E. 

14  0.4  E. 

23 17.9  E. 

28 10.8  E. 

8  4.4  E. 

16  22.3  E. 

6 16.7  E. 

15  9.3  E. 

25  2.8  E. 

29 19.7  E. 

9 13.3  E. 

18  7.2  E. 

8  0.7  E. 

16 18.2  E. 

26 11.7  E. 

31  4.6  E. 

1022.2  E. 

19 16.1  E. 

9  9.5  E. 

18  3.1  E. 

27  20.5  E. 

Feb.  113.4E. 

12  7.1  E. 

21  1.0  E. 

10 18.4  E. 

19 12.0  E. 

29  5.4  E. 

2  22.3  E. 

13 16.0  E. 

22  9.9  E. 

12  3.3  E. 

20  20.9  E. 

30 14.3  E. 

4  7.2  E. 

15  0.8  E. 

23 18.8  E. 

13 12.2  E. 

22  5.8  E. 

31 23.2  E. 

6 16.1  E. 

16  9.7  E. 

25  3.7  E. 

14  21  .IE. 

23 14.7  E. 

*7  1.0  E. 

17 18.6  E. 

26 12.6  E. 

16  5.9  E. 

24  23.6  E. 

8  9.8  E. 

19  3.5  E. 

27  21.5  E. 

17 14.8  E. 

26  8.5  E. 

TETHYS, 


d  h 

d  h 

d  h 

d  h 

d  h 

d  h 

Jan.  2 17.8  E. 

Feb.  11  9.0  E. 

Mar.  22  0.4  E. 

Apr. 
May 

30 16.2  E. 

Oct.  19 13.5  E. 

Nov.  28  5.0  E. 

4 15.1  E. 

13  6.3  E. 

2321.7  E. 

2 13.5  E. 

21 10.8  E. 

30  2.3  E. 

6 12.4  E. 

15  3.6  E. 

25 19.0  E. 

•  •  •  • 

23  8.1  E. 

Dec.  123.6E. 

8  9.7  E. 

17  0.9  E. 

27 16.4  E. 

•  •  •  • 

25  5.5  E. 

3  20.9  E. 

10  7.0  E. 

18  22.2  E. 

29 13.7  E. 

Sept 

.17 11.1  E. 

27  2.8  E. 

5 18.2  E. 

12  4.2  E. 

20 19.5  E. 

31 11.0  E. 

19  8.4  E. 

29  0.1  E. 

7 15.5  E. 

14  1.5  E. 

22 16.8  E. 

Apr.  2  8.3  E. 

21  5.7  E. 

30  21 .4  E. 

9 12.8  E. 

15  22.8  E. 

24 14.1  E. 

4  5.7  E. 

23  3.1  E. 

Nov.  118.7E. 

11 10.1  B. 

17  20.1  E. 

26 11.4  E. 

6  3.0  E. 

25  0.4  E. 

3 16.0  E. 

13  7.3  E. 

19 17.4  E. 

28  8.7  E. 

8  0.3  E. 

26  21.7  E. 

5 13.3  E. 

15  4.6  E. 

21 14.7  E. 

Mar.  1  6.0  E. 

9  21.6  E. 

28 19.1  E. 

7 10.6  E. 

17  1.9  E. 

23 12.0  E. 

3  3.3  E. 

11 19.0  E. 

30 16.4  E. 

9  8.0  E. 

18  23.2  E. 

25  9.3  E. 

5  0.6  E. 

13 16.3  E. 

Oct. 

2 13.7  E. 

11  5.3  E. 

20  20.5  E. 

27  6.5  E. 

6  21.9  E. 

15 13.6  E. 

411.0E. 

13  2.6  E. 

22 17.8  E. 

29  3.8  E. 

8 19.2  E. 

17 10.9  E. 

6  8.3  E. 

14  23.9  E. 

24 15.1  E. 

31  1.1  E. 

10 16.5  E. 

19  8.3  E. 

8  5.6  E. 

16  21.2  E. 

26 12.4  E. 

Feb.  122.4E. 

12 13.8  E. 

21  5.6  E. 

10  3.0  E. 

18 18.5  E. 

28  9.6  E. 

3 19.7  E. 

14 11.2  E. 

23  2.9  E. 

12  0.3  E. 

20 15.8  E. 

30  6.9  E. 

5 17.0  E. 

16  8.5  E. 

25  0.2  E. 

13  21.6  E. 

22 13.1  E. 

7 14.3  E. 

18  5.8  E. 

26  21 .5  E. 

15 18.9  E. 

24 10.4  E. 

9 11.6  E. 

20  3.1  E. 

28 18.9  E. 

17 16.2  E. 

26  7.7  E. 
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OSBENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 


DIONE. 


d  h 

d  h 

d  h 

d  h 

d  h 

d  h 

Jan.  3  3.3  E. 

Feb.  10 10.2  £. 

Mar.  19 17.7  E. 

Apr.  27  1.7  E. 

Oct  16 15.5  £. 

Nov.  28  23.1  E. 

5  20.9  E. 

13  3.9  E. 

22 11.4  E. 

29 19.5  E. 

19  9.2  £. 

26 16.8  £. 

8 14.5  E. 

1521.5  E. 

25  5.1  E. 

May  2 13.2  E. 

22  2.9  E. 

29 10.5  £. 

11  8.1  E. 

18 15.2  E. 

27  22.8  E. 

•  •  •  • 

24  20.6  E. 

Lee.  2  4.1  E. 

14  1.8  E. 

21  8.9  E. 

30 16.5  E. 

•  •  •  • 

27 14.3  E. 

4  21.8  E. 

16 19.4  E. 

24  2.6  E. 

Apr.  2 10.3  E. 

Sept.  22  0.0  E. 

80  8.1  £. 

7 15.4  E. 

19 13.0  E. 

26  20.2  E. 

5  4.0  E. 

24 17.8  E. 

Nov.  2  1.7  E. 

10  9.1  E. 

22  6.6  E. 

29 13.9  E. 

7  21.7  E. 

27 11.5  E. 

4 19.4  E. 

13  2.7  E. 

25  0.3  E. 

Mar.  3  7.6  E. 

10 15.4  E. 

30  5.2  E. 

7 13.1  E. 

15  20.4  E. 

27 17.9  E. 

6  1.3  E. 

13  9.1  E. 

Oct.  2  22.9  £. 

10  6.7  E. 

18 14.0  £. 

30 11.6  E. 

8 19.0  E. 

16  2.8  E. 

5 16.6  E. 

13  0.4  E. 

21  7.7  E. 

Feb.  2  5.2  E. 

11 12.7  E. 

18  20.6  E. 

8 10.3  E. 

15 18.1  E. 

24  1.3  E. 

422.9  E. 

14  6.3  E. 

21 14.3  E. 

11  4.1  E. 

18 11.8  E. 

26 19.0  E. 

7 16.6  E. 

17  0.0  E. 

24  8.0  E. 

13  21.8  E. 

21  5.5  £. 

29 12.6  £. 

RHEA. 


d  h 

d  h 

d  h 

d  h 

d  h 

d  h 

Jan.  3  21.1  E. 

Feb.  13 11.9  E. 

Mar.  25  3.5  E. 

•   •   •   • 

Oct.  19  5.4  E. 

Nov.2821.2E. 

8  9.4  E. 

18  0.3  E. 

29 16.1  E. 

•   •   •   • 

23 17.8  E. 

Dec.  3  9.6  E. 

12  21.7  E. 

22 12.7  E. 

Apr.  3  4.6  E. 

Sept.  17  13.8  E. 

28  6.2  £. 

7  21.9  E. 

17 10.0  E. 

27  1.1  E. 

7 17.1 E. 

22  2.4  E. 

Nov.  118.6E. 

12 10.3  E. 

21 22.3  E. 

Mar.  2 13.5  E. 

12  5.6  E. 

26 14.9  E. 

6  7.1  E. 

16  22.6  E. 

26 10.6  E. 

7  1.9  E. 

16 18.1  E. 

Oct.  1  3.5  E. 

10 19.5  E. 

21 11.0  E. 

3022.9  E. 

11 14.3  E. 

21  6.6  E. 

5 16.0  E. 

15  8.0  E. 

25  23.3  E. 

Feb.  4 11.2  E. 

16  2.7  E. 

25 19.1  E. 

10  4.4  E. 

19  20.5  E. 

30 11.6  E. 

8  23.6  E. 

20 15.1  E. 

30  7.7  E. 

14 16.9  E. 

24  8.9  £. 

• 

TITAN. 


d  h 

d  h 

d 

h 

d  h 

d  h 

d 

b 

Jan. 

5  18.9  E. 

Feb. 

22 11.7  E. 

Apr. 

10 

8.5  E. 

Sept 

.17 15.0  E. 

Nov. 

4 13.8  E. 

Dec.  22 

8.3  E. 

13  10.6  W. 

Mar. 

1  3.8  W. 

18 

1.4  W. 

25  8.3  W. 

12  6.4  W. 

30 

0.3  W. 

21 16.2  E. 

9 10.0  E. 

26 

8.4  E. 

Oct. 

3 15.0  E. 

20 12.5  E. 

29  8.0  W. 

17  2.5  W. 

May 

4 

1.5  W. 

11  8.1W. 

28  4.8  W. 

Feb. 

6 13.7  E. 

25  8.9  E. 

•   • 

•   • 

19 14.7  E. 

Dec. 

610.6E. 

14  5.7  W. 

Apr. 

2  1.7  W. 

•   • 

•   • 

27  7.5  W. 

14  2.8  W. 

HYPERION. 


d     h 
Jan.     8 10.0  E. 

20   low. 

29 16.5  E. 
Feb.  10  8.0  W. 


d    h 
Feb.  19  23.9  E. 
Mar     2 16.3  W. 

12  8.6E. 

24   1.9  W. 


d    h 
Apr.     2 18.7  E. 
14 13.3  W. 
24  5.6  E. 


d     h 
Sept.  21 12.3  E. 
Oct.     3   6.3  W. 

12  20.4  E. 

24 13.1  W. 


d    h 
Nov.    3  2.6  E. 

14 18.0  W. 

24  7.3  E. 
Dec.    5  21.6  W. 


lAPETUS. 


d     h 
Jan.  15 10.0  W. 
Feb.    3 10.3  S. 


d    h 
Feb.  23  22.5  E. 
Mar.  15  6.31. 


d     h 
Apr.     3   8.2  W. 
22  21.0  S. 


Oct. 


d     h 

2  ii.9  s. 


d    h 
Oct.  23 14.1  E. 
Nov.  12 16.8 1. 


d    h 
Dec.  15 10.3  E. 
26  23.8  W. 


d    h 
Dec.  111.3W. 
20  20.6  S. 
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DIFFERENTIAL  COORDINATES  OF  PHOEBE. 


Greenwich 

^Ph.— ^Bat. 

Greenwich 

^Ph.— Osftt. 

Greenwich 

^Ph.— ^8at 

Mean  Noon. 

aph.— OSat. 

UeanNoon. 

Ophu— Oflat. 

Mean  Noon. 

Oph.— Oflat. 

m     8 

/     n 

m     s 

/       n 

m     s 

1     II 

Jan.       1 

+0  46.2 

+2  53 

Apr.   14 

-1  27.2 

+2  31 

Sept.  20 

-0  41.1 

-0  37 

3 

0  43.7 

2  56 

16 

1  29.3 

2  30 

22 

0  37.5 

0  47 

5 

0  41.2 

2  58 

18 

1  31.3 

2  29 

24 

0  33.9 

0  56 

7 

0  38.7 

3    1 

20 

1  33.4 

2  29 

26 

0  30.3 

1    6 

9 

0  36.1 

3    3 

22 

1  35.3 

2  28 

28 

0  26.6 

1  15 

11 

+0  33.6 

+3    5 

24 

-1  37.3 

+2  28 

30 

-0  22.9 

-1  25 

13 

0  31.0 

3    7 

26 

1  39.1 

2  27 

Oct.      2 

0  19.1 

1  35 

15 

0  28.4 

3    8 

28 

1  41.0 

2  27 

4 

0  15.4 

1  45 

17 

0  25.8 

3  10 

30 

1  42.8 

2  27 

6 

0  11.6 

1  55 

19 

0  23.2 

3  11 

May     2 

1  44.5 

2  27 

8 

0    7.7 

2    5 

21 

+0  20.5 

+3  12 

4 

-1  46.1 

+2  26 

10 

-0    3.9 

-2  15 

23 

0  17.9 

3  13 

6 

1  47.7 

2  26 

12 

0    0.0 

2  25 

25 

0  15.2 

3  14 

8 

1  49.3 

2  26 

14 

+0    3.8 

2  36 

27 

0  12.6 

3  14 

10 

1  50.8 

2  26 

16 

0    7.7 

2  46 

29 

0    9.9 

3  14 

12 

1  52.2 

2  26 

18 

0  11.6 

2  56 

31 

+0    7.2 

+3  15 

14 

-1  53.6 

+2  26 

20 

+0  15.5 

-3    6 

Feb.      2 

0    4.5 

3  14 

16 

1  54.9 

2  26 

22 

0  19.4 

3  15 

4 

+0    1.8 

3  14 

18 

1  56.2 

2  27 

24 

0  23.2 

3  25 

6 

-0    0.9 

3  14 

20 

1  57.4 

2  27 

26 

0  27.1 

3  35 

8 

0    3.6 

3  14 

22 

1  58.5 

2  27 

28 

0  30.9 

3  45 

10 

-0    6.3 

+3  13 

24 

-1  59.6 

+2  28 

30 

+0  34.8 

-3  54 

12 

0    9.0 

3  13 

26 

2    0.6 

2  28 

Nov.     1 

0  38.6 

4    3 

14 

0  11.7 

3  12 

28 

2    1.5 

2  29 

3 

0  42.4 

4  12 

16 

0  14.4 

3  11 

30 

2    2.4 

2  29 

5 

0  46.2 

4  21 

18 

0  17.1 

3  10 

June    1 

2    3.2 

2  30 

7 

0  50.0 

4  30 

20 

-0  19.8 

+3    9 

3 

-2    3.9 

+2  30 

9 

+0  53.7 

-4  38 

22 

0  22.5 

3    7 

5 

2    4.5 

2  31 

11 

0  57.4 

4  46 

24 

0  25.2 

3    6 

7 

2    5.1 

2  31 

13 

1    1.0 

4  54 

26 

0  27.9 

3    5 

9 

2    5.6 

2  32 

15 

1    4.6 

5    2 

28 

0  30.6 

3    3 

11 

-2    6.0 

+2  32 

17 

1    8.2 

5    9 

Mar.      1 

-0  33.2 

+3    2 

•     •     •     • 

•     •     • 

19 

+1  11.7 

-5  16 

3 

0  35.9 

3    0 

•     •     ■     • 

•     •     • 

21 

1  15.1 

5  22 

5 

0  38.6 

2  58 

Aug.  11 

-1  39.5 

+1  44 

23 

1  18.5 

5  29 

7 

0  41.2 

2  57 

13 

1  37.2 

1  39 

25 

1  21.9 

5  35 

9 

0  43.8 

2  55 

15 

1  34.9 

1  35 

27 

1  25.2 

5  40 

11 

-0  46.4 

+2  54 

17 

-1  32.6 

+1  29 

29 

+1  28.4 

-5  45 

13 

0  49.0 

2  52 

19 

1  30.1 

1  24 

Dec.     1 

1  31.5 

5  50 

15 

0  51.6 

2  50 

21 

1  27.6 

1  18 

3 

1  34.6 

5  55 

17 

0  54.2 

2  49 

23 

1  25.0 

1  12 

5 

1  37.6 

5  59 

19 

0  56.7 

2  47 

25 

1  22.3 

1    6 

7 

1  40.6 

6    2 

21 

-0  59.2 

+2  46 

27 

-1  19.5 

+1    0 

9 

+1  43.5 

-6    5 

23 

1    1.7 

2  44 

29 

1  16.7 

053 

11 

1  46.3 

6    8 

25 

1    4.2 

2  43 

31 

1  13.8 

0  46 

13 

1  49.0 

6  11 

27 

1    6.6 

2  42 

Sept.    2 

1  10.8 

0  39 

15 

1  51.6 

6  13 

29 

1    9.0 

2  40 

4 

1    7.7 

0  31 

17 

1  54.2 

6  14 

31 

-1  11.4 

+2  39 

6 

-1    4.6 

+0  23 

19 

+1  56.7 

-6  16 

Apr.      2 

1  13.8 

2  37 

8 

1    1.4 

0  15 

21 

1  59.1 

6  17 

4 

1  16.1 

2  36 

10 

0  58.1 

+0    7 

23 

2    1.4 

6  17 

6 

1  18.4 

2  35 

12 

0  54.8 

-0    2 

25 

2    3.6 

6  17 

8 

1  20.6 

2  34 

14 

0  51.5 

0  10 

27 

2    5.7 

6  17 

10 

-1  22.8 

+2  33 

16 

-0  48.1 

-0  19 

29 

+2    7.8 

-6  16 

12 

-1  25.0 

+2  32 

18 

-0  44.6 

-0  28 

31 

+2    9.7 

-6  15 
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»• 

ICimas. 

Enceladufl. 

Tethys. 

Dkoe. 

Time  from 

Time  from 
Eastern 

Time  from 
Eactcrn 

Eastern 

Elongation. 

P» 

F 

Elongation. 

F^ 

F 

P* 

F 

Elongation. 

jH             / 

h 

• 

d       h 

• 

• 

d 

h 

1 
• 

0.0 

83.3 

1.000 

0      0 

83.3 

1.000 

83.3 

1.000 

0 

0 

83.3 

1.000 

0.5 

80.2 

0.992 

0      1 

78.7 

0.985 

80.1 

0.992 

0 

2 

78.7 

0.965 

1.0 

76.9 

0.968 

0      2 

73.7 

0.941 

76.7 

0.968 

0 

4 

73.7 

0.941 

1.5 

73.4 

0.928 

0      3 

68.2 

0.871 

73.1 

0.929 

0 

6 

68.1 

0.871 

2.0 

69.6 

0.875 

0      4 

61.4 

0.778 

69.2 

0.877 

0 

8 

61.3 

0.T78 

2.5 

65.1 

0.809 

0      5 

52.6 

0.672 

64.6 

0.812 

0 

10 

52.5 

0.671 

3.0 

59.8 

0.733 

0      6 

40.4 

0.562 

59.2 

0.738 

0 

12 

40.2 

0.562 

8.5 

53.2 

0.651 

0      7 

22.8 

0.470 

52.5 

0.657 

0 

14 

22.6 

0.470 

4.0 

44.7 

0.568 

0      8 

359.1 

0.422 

44.0 

0.576 

0 

16 

358.8 

0.423 

4.5 

33.4 

0.490 

0      9 

333.7 

0.442 

32.7 

0.500 

0 

18 

333.5 

0.443 

5.0 

18.3 

0.429 

0    10 

313.3 

0.518 

17.8 

0.441 

0 

20 

313.1 

o.aao 

5.5 

359.5 

0.397 

0    11 

299.0 

0.623 

359.7 

0.410 

0 

22 

298.9 

0.624 

6.0 

339.6 

0.405 

0    12 

288.9 

0.723 

340.4 

0.417 

0 

288.8 

0.734 

6.5 

322.2 

0.449 

0    13 

281.3 

0.832 

323.3 

0.459 

2 

281.2 

0.834 

7.0 

308.6 

0.517 

0    14 

275.3 

0.913 

309.7 

0.525 

4 

275.2 

0.914 

7.5 

298.4 

0.599 

0    15 

270.1 

0.969 

299.5 

0.604 

6 

270.0 

0.970 

8.0 

290.7 

0.683 

0    16 

265.4 

0.997 

291.7 

0.686 

8 

265.3 

0.997 

8.5 

284.7 

0.763 

0    17 

260.8 

0.995 

285.5 

0.764 

10 

260.7 

0.995 

9.0 

279.8 

0.835 

0    18 

256.0 

0.964 

280.4 

0.836 

12 

255.9 

0.963 

9.5 

275.6 

0.897 

0    19 

250.7 

0.905 

276.1 

0.896 

14 

250.6 

0.903 

10.0 

271.9 

0.945 

0    20 

244.6 

0.822 

272.3 

0.945 

16 

244.4 

0.819 

10.5 

268.5 

0.979 

0    21 

236.8 

0.720 

268.8 

0.978 

18 

236.5 

0.717 

11.0 

265.3 

0.997 

0    22 

226.3 

0.610 

265.5 

0.997 

20 

225.9 

O.607 

11.5 

262.1 

0.999 

0    23 

211.4 

0.507 

262.2 

0.999 

22 

210.8 

0.505 

12.0 

258.9 

0.984 

1      0 

190.2 

0.436 

258.9 

0.986 

2 

0 

189.4 

0.435 

12.5 

255.6 

0.955 

1      1 

164.6 

0.425 

255.5 

0.957 

2 

2 

163.9 

0.426 

13.0 

252.0 

0.910 

1      2 

141.6 

0.480 

251.8 

0.913 

2 

4 

140.9 

0.482 

13.5 

247.9 

0.851 

1      3 

124.7 

0.575 

247.7 

0.856 

2 

6 

124.2 

0.579 

14.0 

243.2 

0.781 

1      4 

112.9 

0.684 

242.8 

0.787 

2 

8 

112.6 

0.68S 

14.5 

237.5 

0.701 

1      5 

104.4 

0.790 

237.1 

0.710 

2 

10 

104.2 

0.794 

15.0 

230.3 

0.619 

1      6 

'    97.8 

0.880 

229.8 

0.628 

2 

12 

97.6 

0.883 

15.5 

220.8 

0.536 

1      7 

!    92.3 

0.948 

220.4 

0.549 

2 

14 

92.1 

0.950 

16.0 

208.1 

0.464 

1      8 

87.5 

0.988 

207.9 

0.477 

2 

16 

87.3 

0.9^ 

16.5 

191.5 

0.413 

1      9 

82.8 

1.000 

191.9 

0.426 

o 

18 

82.6 

1.000 

17.0 

171.9 

0.396 

1    10 

172.9 

0.410 

17.5 

152.5 

0.418 

1.  11 

154.1 

0.428 

18.0 

136.5 

0.474 

1     12 

138.2 

0.480 

• 

18.5 

124.4 

0.549 

1    13 

125.9 

0.552 

19.0 

115.2 

0.631 

1    14 

116.5 

0.632 

19.5 

108.3 

0.714 

1    15 

109.4 

0.713 

20.0 

102.7 

0.792 

1    16 

103.6 

0.790 

20.5 

98.1 

0.860 

1     17 

98.9 

0.858 

21.0 

94.1 

0.917 

1     18 

94.7 

0.915 

21.5 

90.6 

0.960 

1    19 

91.0 

0.958 

22.0 

87.3 

0.988 

1    20 

87.6 

0.986 

22.5 

84.1 

1.000 

1    21 

84.3 

0.999 

23.0 

80.9 

0.995 

1    22 
I*osition  f 

81.1 

0.996 
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Tbnefrom 

Rbea. 

Time  from 

Eastern    - 
hBiongatkm. 

Titan. 

Hyiwrion. 

Timeih>m 

Eastern 
Elongation. 

Tapetos. 

sastem 
EloogatioQ. 

P» 

F 

P* 

F 

P» 

F 

pi 

F 

d     h 

• 

d     b 

• 

• 

d 

• 

0    0 

83.3 

1.000 

0    0 

83.3 

1.001 

83.9 

0.950 

0 

81.2 

1.027 

0    3 

79.1 

0.988 

0  10 

79.4 

0.985 

80.6 

0.953 

2 

79.5 

1.015 

0    6 

74.6 

0.951 

020 

75.2 

0.948 

77.3 

0.942 

4 

77.8 

0.979 

0    9 

69.7 

0.892 

1    6 

70.6 

0.889 

73.9 

0.919 

6 

76.0 

0.922 

012 

63.9 

0.815 

1  16 

65.2 

0.813 

70.3 

0.885 

8 

73.8 

0.843 

0  15 

56.7 

0.722 

2    2 

58.6 

0.722 

66.4 

0.842 

10 

71.2 

0.747 

0  18 

47.4 

0.622 

212 

49.9 

0.623 

61.9 

0.789 

12 

67.6 

0.634 

0  21 

34.4 

0.527 

2  22 

38.0 

0.526 

56.8 

0.731 

14 

62.5 

0.511 

1    0 

16.6 

0.453 

3    8 

21.1 

0.447 

50.8 

0.669 

16 

53.8 

0.381 

1    3 

354.2 

0.423 

3  18 

359.1 

0.405 

43.5 

0.608 

18 

36.6 

0.259 

1    6 

331.5 

0.449 

4    4 

335.6 

0.420 

34.7 

0.550 

20 

359.1 

0.186 

1    9 

313.3 

0.521 

4  14 

316.0 

0.484 

23.9 

0.501 

22 

314.8 

0.225 

1  12 

300.1 

0.615 

5    0 

302.0 

0.575 

11.3 

0.466 

24 

292.2 

0.338 

1  15 

290.5 

0.715 

5  10 

291.9 

0.674 

357.1 

0.452 

26 

281.5 

0.467 

1  18 

283.2 

0.808 

5  20 

284.4 

0.770 

342.9 

0.461 

28 

275.4 

0.593 

1  21 

277.4 

0.887 

6    6 

278.4 

0.853 

329.7 

0.490 

30 

271.4 

0.707 

2    0 

272.4 

0.948 

6  16 

273.5 

0.920 

318.5 

0.537 

32 

268.4 

0.805 

2    3 

267.9 

0.986 

7    2 

269.1 

0.967 

309.2 

0.594 

34 

266.1 

0.882 

2    6 

263.6 

1.000 

7  12 

265.0 

0.993 

301.6 

0.657 

36 

264.1 

0.936 

2    9 

259.4 

0.989 

7  22 

261.1 

0.996 

295.4 

0.722 

38 

262.3 

0.967 

2  12 

255.0 

0.955 

8    8 

257.1 

0.977 

290.2 

0.785 

40 

260.5 

0.972 

2  15 

250.0 

0.897 

8  18 

252.9 

0.937 

285.7 

0.844 

42 

258.7 

0.950 

2  18 

244.3 

0.820 

9    4 

248.1 

0.879 

281.9 

0.899 

44 

256.7 

0.905 

2  21 

237.3 

0.728 

9  14 

242.6 

0.804 

278.4 

0.946 

46 

254.5 

0.837 

3    0 

228.1 

0.629 

10    0 

235.9 

0.718 

275.2 

0.985 

48 

251.8 

0.748 

3    3 

215.5 

0.533 

10  10 

227.2 

0.627 

272.3 

1.014 

50 

248.3 

0.641 

3    6 

198.0 

0.457 

10  20 

215.6 

0.539 

269.5 

1.033 

52 

243.2 

0.520 

3    9 

175.8 

0.423 

11    6 

200.0 

0.468 

266.8 

1.042 

54 

235.0 

0.393 

3  12 

153.0 

0.446 

11  16 

180.2 

0.430 

264.0 

1.039 

56 

219.3 

0.272 

3  15 

134.4 

0.515 

12    2 

159.2 

0.439 

261.3 

1.025 

58 

185.5 

0.192 

3  18 

120.9 

0.608 

12  12 

140.7 

0.490 

258.4 

0.999 

60 

140.8 

0.216 

3  21 

111.1 

0.708 

12  22 

126.6 

0.569 

255.3 

0.961 

62 

115.7 

0.320 

4    0 

103.7 

0.802 

13    8 

116.2 

0.660 

252.0 

0.913 

64 

103.9 

0.447 

4    3 

97.8 

0.882 

13  18 

108.4 

0.750 

248.2 

0.855 

66 

97.3 

0.573 

4    6 

92.7 

0.944 

14    4 

-102.1 

0.834 

243.8 

0.787 

68 

93.0 

0.691 

4    9 

88.2 

0.984 

14  14 

96.9 

0.904 

238.6 

0.712 

70 

89.9 

0.794 

4  12 

83.9 

1.000 

15    0 

92.4 

0.956 

232.1 

0.633 

72 

87.6 

0.882 

4  15 

79.7 

0.991 

15  10 

88.3 

0.989 

223.6 

0.554 

74 

85.6 

0.950 

15  20 

84.4 

1.002 

212.5 

0.481 

76 

83.8 

0.998 

16    6 

80.5 

0.992 

197.9 

0.423 

78 

82.2 

1.023 

16  16 

179.8 

0.392 

80 

80.6 

1.027 

17    2 

160.6 

0.397 

17  12 

143.3 

0.435 

17  22 

129.6 

0.498 

18    8 

119.2 

0.572 

18  18 

111.3 

0.650 

19    4 

19  14 

20  0 
20  10 

20  20 

21  6 

105.0 
99.9 
95.5 
91.6 

88.1 
84.7 

0.724 
0.791 
0.849 
0.895 

0.928 
0.948 

1 

21  16 

81.5 

0.954 

Fosition  angle  of  satellite  p^jA+iP-Pm). 
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Hlinas. 

Enodadus. 

Tethys. 

Dioitt. 

Date. 

P-P^ 

P-P« 

p 

P-Pm 

•(^) 
P 

P-P. 

9 

/r 

• 

»» 

• 

// 

• 

n 

Jan.     1 

0.0 

31.8 

-0.3 

40.8 

+0.5 

50.5 

-0.3 

64.7 

6 

+0.2 

31.8 

0.3 

40.8 

0.5 

50.5 

0.3 

64.7 

11 

0.3 

31.8 

0.3 

40.8 

0.6 

50.5 

0.3 

64.6 

16 

0.5 

31.7 

0.2 

40.7 

0.6 

50.4 

0.3 

64.5 

21 

0.6 

31.6 

0.2 

40.6 

0.6 

50.2 

0.3 

64.3 

26 

+0.8 

31.5 

-0.2 

40.4 

+0.6 

50.0 

-0.3 

64.1 

31 

0.9 

31.4 

0.2 

40.2 

0.7 

49.8 

0.2 

63.8 

Feb.    5 

1.0 

31.2 

0.2 

40.0 

0.7 

49.5 

0.2 

63.5 

10 

1.1 

31.0 

0.2 

39.8 

0.7 

49.2 

0.2 

63.1 

15 

1.2 

30.8 

0.2 

39.5 

0.7 

48.9 

0.2 

62.7 

20 

+1.3 

30.6 

-0.2 

39.2 

+0.8 

48.6 

-0.2 

62.2 

25 

1.4 

30.4 

0.2 

38.9 

0.8 

48.2 

0.2 

61.7 

Mar.    1 

1.5 

30.1 

0.2 

38.6 

0.8 

47.8 

0.2 

61i 

6 

1.5 

29.8 

0.2 

38.3 

0.8 

47.4 

0.2 

60.7 

11 

1.6 

29.5 

0.1 

37.9 

0.8 

46.9 

0.2 

60.1 

16 

+1.6 

29.3 

-0.2 

37.6 

+0.8 

46.5 

-0.2 

69.6 

21 

1.6 

29.0 

0.2 

37.2 

0.8 

46.1 

0.2 

69.0 

26 

1.6 

28.7 

0.2 

36.9 

0.8 

46.7 

0.2 

58.4 

31 

1.6 

28.5 

0.2 

36.5 

0.8 

45.2 

0.2 

57.9 

Apr.    5 

1.6 

28.3 

0.2 

36.2 

0.8 

44.8 

0.2 

67.4 

10 

+1.5 

28.0 

-0.2 

35.9 

+0.9 

44.4 

-0.2 

66.9 

15 

1.6 

27.7 

0.2 

35.6 

0.8 

44.0 

0.3 

66.4 

20 

1.4 

27.6 

0.2 

35.2 

0.8 

43.6 

0.3 

65.9 

25 

1.3 

27.3 

0.2 

34.9 

0.8 

43.3 

0.3 

65.4 

30 

+1.2 

27.0 

-0.3 

34.7 

+0.8 

42.9 

-0.3 

65.0 

Sept.  27 

-2.2 

27.1 

-0.7 

34.9 

+0.4 

43.1 

-0.7 

65.2 

Oct.     2 

2.1 

27.4 

0.7 

35.1 

0.4 

43.6 

0.7 

65.7 

7 

2.0 

27.6 

0.7 

35.4 

0.4 

43.8 

0.7 

66.1 

12 

1.9 

27.8 

0.7 

35.7 

0.4 

44.2 

0.7 

66.6 

17 

1.8 

28.1 

0.7 

36.0 

0.4 

44.6 

0.7 

67.1 

22 

-1.7 

28.4 

-0.7 

36.4 

+0.4 

45.0 

-0.7 

67.7 

27 

1.5 

28.7 

0.7 

36.7 

0.3 

45.4 

0.7 

68.2 

Nov.    1 

1.4 

28.9 

0.7 

37.1 

0.3 

46.9 

0.7 

68.7 

6 

1.2 

29.2 

0.7 

37.4 

0.3 

46.3 

0.7 

69.2 

11 

1.1 

29.4 

0.7 

37.7 

0.3 

46.7 

0.7 

69.8 

16 

-1.0 

29.7 

-0.7 

88.0 

+0.3 

47.1 

-0.7 

60.4 

21 

0.8 

29.9 

0.7 

38.4 

0.3 

47.6 

0.7 

60.9 

26 

0.7 

30.2 

0.6 

38.7 

0.3 

47.9 

0.7 

61.4 

Dec.    1 

0.5 

30.4 

0.6 

39.0 

0.3 

48.3 

0.7 

61.9 

6 

0.4 

30.7 

0.6 

39.3 

0.2 

48.7 

0.7 

62.4 

11 

-0.3 

80.9 

-0.6 

39.6 

+0.2 

49.0 

-0.7 

62.8 

16 

-0.1 

31.1 

0.6 

39.9 

0.2 

49.3 

0.7 

63.2 

21 

0.0 

81.2 

0.6 

40.1 

0.2 

49.6 

0.7 

63.5 

26 

+0.1 

31.4 

0.6 

40.3 

0.2 

49.8 

0.7 

63.8 

31 

+0.3 

31.6 

-0.6 

40.4 

+0.2 

50.0 

-0.7 

64.0 
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BhM. 

THui. 

Hypttion. 

Il9>«tllS. 

Dttt0. 

P-P. 

•Cf) 
p 

P-P. 

p 

P-P. 

«0») 
p 

P-P. 

p 

• 

// 

• 

// 

• 

// 

• 

»• 

Jan.  1 

0.0 

90.3 

0.0 

209 

0.0 

254 

0.0 

610 

6 

+0.1 

90.3 

0.0 

209 

0.0 

254 

-0.1 

610 

11 

0.1 

90.3 

0.0 

209 

0.0 

253 

0.1 

610 

16 

0.1 

90.2 

0.0 

209 

0.0 

253 

0.2 

60» 

21 

0.1 

89.9 

+0.1 

208 

+0.1 

252 

0.3 

607 

26 

+0.1 

89.5 

+0.1 

207 

+0.1 

251 

-0.4 

605 

31 

0.1 

89.1 

0.1 

206 

0.1 

250 

0.5 

602 

Feb.  6 

0.2 

88.6 

0.1 

205 

0.1 

249 

0.5 

59» 

10 

0.2 

88.1 

0.1 

204 

0.1 

247 

0.6 

59^ 

15 

0.2 

87.5 

0.1 

203 

0.1 

246 

0.7 

591 

20 

+0.2 

86.8 

+0.1 

201 

+0.2 

244 

-0.7 

587 

25 

0.2 

86.1 

0.1 

200 

0.2 

242 

0.7 

582 

Mar.  1 

0.2 

85.4 

0.1 

198 

0.2 

240 

0.8 

577 

6 

0.2 

84.7 

0.1 

196 

0.2 

238 

0.8 

572 

11 

0.2 

83.9 

0.1 

194 

0.2 

236 

0.8 

567 

16 

+0.2 

83.2 

+0.1 

193 

+0.2 

234 

-0.8 

562 

21 

0.2 

82.4 

0.1 

191 

0.2 

231 

0.7 

557 

26 

0.2 

81.7 

0.1 

189 

0.2 

229 

0.7 

551 

31 

0.2 

80.9 

0.1 

187 

0.1 

227 

0.7 

546 

Apr.  5 

0.2 

80.2 

0.1 

186 

0.1 

225 

0.6 

541 

10 

+0.2 

79.4 

+0.1 

184 

+0.1 

223 

-0.6 

536 

15 

0.1 

78.7 

0.1 

182 

0.1 

221 

0.5 

532 

20 

0.1 

78.0 

0.1 

181 

0.1 

219 

0.4 

627 

25 

0.1 

77.4 

+0.1 

179 

+0.1 

217 

0.4 

523 

30 

+0.1 

76.8 

0.0 

178 

0.0 

216 

-0.3 

519 

Sept.  27 

-0.5 

77.1 

-0.3 

179 

-0.4 

217 

+3.8 

521 

Oct.  2 

0.5 

77.8 

0.3 

180 

0.4 

218 

3.9 

525 

7 

0.5 

78.5 

0.3 

182 

0.4 

220 

4.0 

530 

12 

0.5 

79.1 

0.3 

183 

0.4 

222 

4.0 

534 

17 

0.5 

79.8 

0.3 

185 

0.4 

224 

4.1 

539 

22 

-0.5 

80.5 

-0.3 

187 

-0.4 

226 

+4.1 

544 

27 

0.5 

81.2 

0.3 

188 

0.4 

228 

4.2 

549 

Nov.  1 

0.5 

82.0 

0.3 

190 

0.4 

230 

4.2 

554 

6 

0.5 

82.8 

0.3 

192 

0.4 

232 

4.2 

559 

11 

0.5 

83.6 

0.3 

194 

0.4 

235 

4.2 

564 

16 

-0.5 

84.3 

-0.3 

195 

-0.4 

237 

+4.2 

569 

21 

0.5 

85.0 

0.3 

197 

0.4 

239 

4.2 

674 

26 

0.5 

85.7 

0.3 

199 

0.4 

241 

4.2 

579 

Dec.  1 

0.5 

86.4 

0.3 

200 

0.5 

243 

4.1 

584 

6 

0.5 

87.1 

0.3 

202 

0.5 

244 

4.1 

588 

11 

-0.5 

87.7 

-0.3 

203 

-0.5 

246 

+4.0 

592 

16 

0.5 

88.2 

0.3 

204 

0.5 

248 

4.0 

596 

21 

0.5 

88.7 

0.3 

206 

0.5 

249 

3.9 

599 

26 

0.5 

89.1 

0.3 

207 

0.4 

250 

3.8 

602 

31 

-0.5 

89.4 

-0.3 

207 

-0.4 

251 

+3.7 

604 
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SATELLITES  OF  URANUS, 

1916. 

APPARENT  OEBITS  OF  THE  SATELLITES  OF  TJRANXJS  AT  DATE  OP  OPPOSmOK, 

AUGUST  10,  1916,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 

Apparent  Apndet.                                                          1                  Appartnt  ApMtt. 

^    "iSS^  i^Si^i?^^;                                           "^   ^^^iMi 

May    i,  350.9     13.2      18.4                                                              May    4,  350.9     30,2     40.4 

Aug.  12,  351.6     14.0      19.5                                                               Aug.  12,  S51.6     S1.9     4i: 

Nov.  20,  352.2     13.1      18.3                                                              Nov.  20,  352.2     80.0     40.1 

North 

GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 

ARIEL. 

UMBRIEL. 

TITANIA. 

OBEBOK, 

North. 

Boulh. 

North, 

Scralh, 

North. 

Smlh, 

North  udSadk. 

d    h 

d     b 

d      b 

d     h 

d     h 

d     b 

d     k 

May  1021.6 

May  1416.3 

May     4   8.9 

May    6 10.6 

Apt.  29  2.8 
May    719.7 

May    311.2 

May    23 18,4  S, 

IS  11.0 

22  5.8 

12 16.8 

14  17,5 

12  4.2 

30 11,9  S 

26  0.5 

2919.2 

2022.7 

23  0.4 

1612.6 

2021.1 

June     6  5,SS. 

lune    213.9 

Juno    6   8.6 

29   5,6 

31   7.3 

25  5,5 

29 14,0 

1223-OS. 

10  3.4 

1322.1 

Juue    612.5 

June    814.2 

June    222.6 

June    7  C.S 

1918.6S. 

17  16.8 

2111.6 

1419,4 

1621.2 

1115.4 

1523.9 

2610.!S. 

25   G.3 

29   1.0 

23  2,3 

25  4.1 

20  8.4 

2416.8 

July     3  3.8  S, 

July     2 19.8 

July     614.5 

July    1  8,3 

July    311,0 

29   1.3 

July    3  9.8 

021,4N. 

10   9.2 

14   4.0 

916.2 

1117.9 

July    718.2 

12  2.7 

1614,98, 

17  22.7 

21 17.4 

1723,1 

20  0,8 

1611.2 

2019.7 

23  8.S.S. 

2512.2 

20   6.9 

26  6.0 

28   7,8 

25  4.2 

2912.7 

30  2.1S. 

Aug.    2  l.C 

Aug.    620.4 

Aug,    313.0 

Aug.    614,7 

Aug.    2  21.2 

Aug.    7  6.6 

Aug.     819.7S. 

915.1 

13  9.8 

1119.9 

1321.6 

11 14.1 

1522.6 

1213-SS- 

17   4.6 

2023.3 

20  2.8 

22  4,6 

20   7.1 

2415.6 

19  CIS, 

24 18.1 

2812.8 

28  9.8 

3011,5 

29  0.1 

Sept.  2  8.6 

26  0-SE. 

Sept.  1  7.6 

Sept.  6  2.3 

Sept.  616,7 

Sept.  718.5 

Sept.  617.1 

11  1.6 

Sept.    1 18,!S. 

821.0 

1215.8 

1323.7 

16   1.4 

15 10.1 

1918.6 

811,gS. 

Ifi  10-5 

20   5.3 

22   6.6 

24   8.4 

24   3.0 

2811.6 

16  MS 

24   0.0 

2718.7 

3013.6 

Oct.     2 15.3 

Oct.     220,0 

Oct.     7  4.6 

2123.0S, 

Oct.     1 13.5 

Oct.     5  8.2 

Oct.     820.5 

1022-2 

1113,0 

1521.5 

28 16-6  S. 

9  3.0 

1221.7 

17  3.4 

19  6,2 

20   6.0 

24 14.4 

Oct.     6 10.1  S, 

1616,5 

2011.2 

2510,4 

2712,1 

2822.9 

Nov.    2  7.4 

12  3,'K. 

24   6.0 

38   0,7 

Nov.    217,3 

Nov,    419,1 

Nov.    615,9 

n  0.3 

1821,SS. 

31 19.4 

Nov.    414.2 

11  0.3 

13  2.0 

IS  8,8 

1917.3 

26 14,9  N. 

Nov.    8  8.9 

12   3.6 

19  7.2 

21  8.9 

24   1.8 

2810.2 

Nov.     1  8,SS, 

For  Ariel  eveiy  third  elongation  is  given,  and  for  Umbriel  every  altersBl* 
one;  the  intermediate  ones  may  be  found  by  adding  multiples  <rf  the  period 
of  the  satellite. 

Sidereal  period  of  Ariel,  2^  12''.489;  of  Umbriel,  i'  3''.460;  of  Titono, 
^16^.941;  of  Oberon,  13"  ll^'.llS. 
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Fractions  of  the  Period  of  Reyolution. 

Fraction  of 

Fraction  of 

a  Rerolu- 

«i 

F 

ft  ReYola« 
tkm. 

Ariel. 

UmbrleL 

Titania. 

Oberon. 

tion. 

• 

d      h 

d      h 

d      h 

d      h 

• 

0.00 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0.00 

351.6 

1.000 

0.02 

0    1.2 

0    2.0 

0    4.2 

0    6.5 

0.02 

355.0 

0.994 

0.04 

0    2.4 

0    4.0 

0    8.4 

0  12.9 

0.04 

358.6 

0.976 

0.06 

0    3.6 

0    6.0 

0  12.5 

0  19.4 

0.06 

2.3 

0.946 

0.08 

0    4.8 

0    8.0 

0  16.7 

1    1.8 

0.08 

6.3 

0.906 

0.10 

0    6.0 

0  10.0 

0  20.9 

1    8.3 

0.10 

10.7 

0.856 

0.12 

0    7.3 

0  11.9 

1    1.1 

1  14.8 

0.12 

15.7 

0.799 

0.14 

0    8.5 

0  13.9 

1    5.3 

1  21.2 

0.14 

21.6 

0.736 

0.16 

0    9.7 

0  15.9 

1    9.4 

2    3.7 

0.16 

28.5 

0.670 

0.18 

0  10.9 

0  17.9 

1  13.6 

2  10.2 

0.18 

37.0 

0.606 

0.20 

0  12.1 

0  19.9 

1  17.8 

2  16.6 

0.20 

47.3 

0.549 

0.22 

0  13.3 

0  21.9 

1  22.0 

2  23.1 

0.22 

59.8 

0.505 

0.24 

0  14.5 

0  23.9 

2    2.1 

3    5.5 

0.24 

74.1 

0.480 

0.26 

0  15.7 

1    1.9 

2    6.3 

3  12.0 

0.26 

89.1 

0.480 

0.28 

0  16.9 

1    3.8 

2  10.5 

3  18.5 

0.28 

103.4 

0.505 

0.30 

0  18.1 

1    5.8 

2  14.7 

4    0.9    , 

0.30 

115.8 

0.549 

0.32 

0  19.4 

1    7.8 

2  18.9 

4    7.4 

0.32 

126.2 

0.606 

0.34 

0  20.6 

1    9.8 

2  23.0 

4  13.9 

0.34 

134.6 

0.670 

0.36 

0  21.8 

1  11.8 

3    3.2 

4  20.3 

0.36 

141.6 

0.736 

0.38 

0  23.0 

1  13.8 

3    7.4 

5    2.8 

0.38 

147.4 

0.799 

0.40 

1    0.2 

1  15.8 

3  11.6 

5    9.2 

0.40 

152.5 

0.856 

0.42 

1    1.4 

1  17.8 

3  15.8 

5  15.7 

0.42 

156.9 

0.906 

0.44 

1    2.6 

1  19.8 

3  19.9 

5  22.2 

0.44 

160.9 

0.946 

0.46 

1    3.8 

1  21.8 

4    0.1 

6    4.6 

0.46 

164.6 

0.976 

0.48 

1    5.0 

1  23.7 

4    4.3 

6  11.1 

0.48 

168.1 

0.994 

0.50 

1    6.2 

2    1.7 

4    8.5 

6  17.6 

0.50 

171.6 

1.000 

0.52 

1    7.5 

2    3.7 

4  12.6 

7    0.0 

0.52 

175.0 

0.994 

0.54 

1    8.7 

2    5.7 

4  16.8 

7    6.5 

0.54 

178.6 

0.976 

0.56 

1    9.9 

2    7.7 

4  21.0 

7  12.9 

0.56 

182.3 

0.946 

0.58 

1  11.1 

2    9.7 

5    1.2 

7  19.4 

0.58 

186.3 

0.906 

0.60 

1  12.3 

2  11.7 

5    5.4 

8    1.9 

0.60 

190.7 

0.856 

0.62 

1  13.5 

2  13.7 

5    9.5 

8    8.3 

0.62 

195.7 

0.799 

0.64 

1  14.7 

2  15.7 

5  13.7 

8  14.8 

0.64 

201.6 

0.736 

0.66 

1  15.9 

2  17.6 

5  17.9 

8  21.3 

0.66 

208.5 

0.670 

0.68 

1  17.1 

2  19.6 

5  22.1 

9    3.7 

0.68 

217.0 

0.606 

0.70 

1  18.3 

2  21.6 

6    2.3 

9  10.2 

0.70 

227.3 

0.549 

0.72 

1  19.6 

2  23.6 

6    6.4 

9  16.6 

0.72 

239.8 

0.505 

0.74 

1  20.8 

3    1.6 

6  10.6 

9  23.1 

0.74 

254.1 

0.480 

0.76 

1  22.0 

3    3.6 

6  14.8 

10    5.6 

0.76 

269.1 

0.480 

0.78 

1  23.2 

3    5.6 

6  19.0 

10  12.0 

0.78 

283.4 

0.505 

0.80 

2    0.4 

3    7.6 

6  23.2 

10  18.5 

0.80 

295.8 

0.549 

0.82 

2    1.6 

3    9.6 

7    3.3 

11     1.0 

0.82 

306.2 

0.606 

0.84 

2    2.8 

3  11.5 

7    7.5 

11    7.4 

0.84 

314.6 

0.670 

0.86 

2    4.0 

3  13.5 

7  11.7 

11  13.9 

0.86 

321.6 

0.736 

0.88 

2    5.2 

3  15.5 

7  15.9 

11  20.3 

0.88 

327.4 

0.799 

0.90 

2    6.4 

3  17.5 

7  20.0 

12    2.8 

0.90 

332.5 

0.856 

0.92 

2    7.7 

3  19.5 

8    0.2 

12    9.3 

0.92 

336.9 

0.906 

0.94 

2    8.9 

3  21.5 

8    4.4 

12  15.7 

0.94 

340.9 

0.946 

0.96 

2  10.1 

3  23.5 

8    8.6 

12  22.2 

0.96 

344.6 

0.976 

0.98 

• 

2  11.3 

4    1.5 

8  12.8 

13    4.7 

0.98 

348.1 

0.994 

1.00 

2  12.5 

4    3.5 

8  16.9 

13  11.1 

1.00 

351.6 

1.000 

The  fraction  of  a  revolution  is  reckoned  from  the  Northern  Elongation. 
Position  angle  of  satellite  p-/>*+(P-P,). 


Apparent  distance  of  satellite  <-  F* 


Kp). 
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«(P) 

•0») 

Date. 

P-Po 

p 

Date. 

P-P. 

F 

Ariel. 

Umbriel. 

Tituila. 

Oberon. 

Ariel. 

UmbrieL 

Titania. 

Obena. 

• 

// 

// 

// 

// 

• 

ft 

ff 

ff 

/# 

Apr.  15 

-0.5 

13.0 

18.1 

29.7 

39.8 

Aug.l3 

0.0 

14.0 

19.5 

31.9 

42.7 

20 

0.6 

13.1 

18.2 

29.8 

39.9 

18 

+0.1 

14.0 

19.4 

31.9 

42.7 

25 

0.6 

13.1 

18.3 

30.0 

40.1 

23 

0.2 

13.9 

19.4 

31.9 

42.6 

30 

0.6 

13.2 

18  3 

30.1 

40.2 

28 

0.3 

13.9 

19.4 

31.8 

42.6 

May    5 

0.7 

13.2 

18.4 

30.2 

40.4 

Sept  2 

0.3 

13.9 

19.4 

31.8 

42i 

10 

-0.7 

13.3 

18.5 

30.3 

40.6 

7 

+0.4 

13.9 

19.3 

31.7 

42.4 

15 

0.7 

13.3 

18.6 

30.5 

40.8 

12 

0.5 

13.8 

19.3 

31.6 

42.3 

20 

0.7 

13.4 

18.7 

30.6 

40.9 

17 

0.5 

13.8 

19.2 

31.6 

42.2 

25 

0.7 

13.4 

18.7 

30.7 

41.1 

22 

0.6 

13.8 

19.2 

31.5 

42.1 

30 

0.7 

13.5 

18.8 

30.9 

41.3 

27 

0.6 

13.7 

19.1 

31.4 

42.0 

June   4 

-0.7 

13.6 

18.9 

31.0 

41.4 

Oct.    2 

+0.6 

13.7 

19.1 

31.3 

41.8 

9 

0.7 

13.6 

19.0 

31.1 

41.6 

7 

0.7 

13.6 

19.0 

31.1 

41.7 

14 

0.6 

13.6 

19.0 

31.2 

41.7 

12 

0.7 

13.6 

18.9 

31.0 

41.5 

19 

0,6 

13.7 

19.1 

31.3 

41.9 

17 

0.7 

13.5 

18.8 

30.9 

41.3 

24 

0.6 

13.7 

19.2 

31.4 

42.0 

22 

0.7 

13.5 

18.8 

30.8 

41i 

29 

-0.5 

13.8 

19.2 

31.5 

42.2 

27 

+0.7 

13.4 

18.7 

30.6 

41.0 

July    4 

0.5 

13.8 

19.3 

31.6 

42,3 

Nov.  1 

0.7 

13.4 

18.6 

30.5 

40.8 

9 

0.4 

13.9 

19.3 

31.7 

42.4 

6 

0.7 

13.3 

18.5 

30.4 

40.6 

14 

0.4 

13.9 

19.4 

31.8 

42.5 

11 

0.7 

13.2 

18.4 

30.2 

40.5 

19 

0.3 

13.9 

19.4 

31.8 

42.5 

16 

0.6 

13.2 

18.4 

30.1 

40J 

24 

-0.2 

13.9 

19.4 

31.9 

42.6 

21 

+0.6 

13.1 

18.3 

30.0 

40.1 

29 

0.2 

14.0 

19.4 

31.9 

42.7 

26 

0.5 

13.1 

18.2 

29.9 

39.9 

Aug.   3 

-0.1 

14.0 

19.4 

31.9 

42.7 

Dec.  1 

0.5 

13.0 

18.2 

29.8 

39.8 

8 

0.0 

14.0 

19.5 

31.9 

42.7 

6 

+0.4 

13.0 

18.1 

29.6 

39.6 

SATELLITE  OF  NEPTUNE,  1916. 


Time  from 

Time  from 

«(P) 

_/^\ 

Eastern 

pi 

F 

Eastern 

pi 

F 

Date. 

P-Po 

Date. 

P'-P. 

•V) 

Elongation. 

■Elongation. 

^ 

f 

d     h 

• 

d     h 

• 

• 

ff 

9 

0 

0    0 

117.7 

1.000 

3    0 

295.3 

0.999 

Jan.       1 

+0.6 

16.8 

Apr.  30 
Miy     5 

-1.6 

165 

0    3 

112.8 

0.995 

3    3 

290.4 

0.988 

6 

0.5 

16.8 

1.6 

16.1 

0    6 

107.8 

0.979 

3    6 

285.3 

0.968 

11 

0.3 

16.8 

10 

1.4 

16.1 

0    9 

102.6 

0.954 

3    9 

279.9 

0.940 

16 

+0.2 

16.8 

15 

1.3 

16.0 

0  12 

97.0 

0.920 

3  12 

274.1 

0.901 

21 

0.0 

16.8 

20 

-1.2 

16.0 

0  15 

90.9 

0.879 

3  15 

267.8 

0.857 

26 

-0.2 

16.8 

Oct.     2 

+3.6 

16.0 

0  18 

84.3 

0.833 

3  18 

260.7 

0.810 

31 

0.3 

16.8 

7 

3.7 

16.1 

0  21 

76.8 

0.786 

3  21 

252.8 

0.762 

Feb.     5 

0.5 

16.8 

12 

3.8 

16.1 

1    0 

68.3 

0.738 

4    0 

243.8 

0.716 

10 

0.6 

16.8 

17 

3.8 

16i 

1    3 

58.8 

0.696 

.4    3 

233.7 

0.679 

15 

0.8 

16.8 

22 

3.9 

16i 

1    6 

48.2 

0.664 

4    6 

222.7 

0.652 

20 

-0.9 

16.7 

27 

+3.9 

16i 

1    9 

36.7 

0.644 

4    9 

210.9 

0.640 

25 

1.1 

16.7 

Nov.    1 

4.0 

16J 

1  12 

24.8 

0.640 

4  12 

198.9 

0.643 

Mar.      1 

1.2 

16.7 

6 

4.0 

16J 

1  15 

13.0 

0.652 

4  15 

187.4 

0.663 

6 

1.3 

16.6 

11 

4.0 

16.4 

1  18 

1.9 

0.678 

4  18 

176.8 

0.696 

11 

1.4 

16.6 

16 

3.9 

16.4 

1  21 

351.8 

0.716 

4  21 

167.2 

0.738 

16 

-1.5 

16.6 

21 

+3.9 

16.5 

2    0 

342.8 

0.761 

5    0 

158.8 

0.785 

21 

1.6 

16.6 

26 

3.8 

m 

2    3 

334.9 

0.809 

5    3 

151.3 

0.833 

26 

1.6 

16.6 

Dec.    1 

3.7 

16i 

2    6 

327.8 

0.856 

5    6 

144.6 

0.878 

31 

1.7 

16.4 

6 

3.6 

16i 

2    9 

321.4 

0.900 

5    9 

138.6 

0.919 

Apr.     5 

1.7 

16.4 

11 

3.5 

16.6 

2  12 

315.6 

0.938 

5  12 

133.0 

0.953 

10 

-1.7 

16.4 

16 

+3.4 

16.7 

2  15 

310.3 

0.967 

5  15 

127.7 

0.978 

15 

1.7 

16.3 

21 

3.3 

16J 

2  18 

305.2 

0.988 

5  18 

122.7 

0.995 

20 

1.7 

16.3 

26 

3.2 

16.7 

2  21 

300.2 

0.999 

5  21 

117.8    1.000 1 

25 

-1.6 

16.2 

31 

+3.1 

16J  . 

1 

Position  angle  of  satellite  p-pi+(P-P«). 
Apparent  d^tance  oliaUVLltft  «-  F—^' 
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APPABENT  ORBIT  OF  THE  SATELLITE  OP  NEPTXJNE  AT  DATE  OF  OPPOSITION, 
JTANITARY  22, 1916,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 


North 


Dste. 

PodtkmAzi^ 
ofApalL 

Appmit  Distenoe 
fttApalL 

Jan.  21 
Apr.  30 
Oct.  11 
Dec.  30 

• 

117.7 
116.1 
121.5 
120.9 

16.8 
16.2 
16.1 
16.7 

GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 


EMt. 

Wwt 

East 

Wwt 

EMt 

W«rt. 

d     li 

d      h 

d      h 

d      h 

d     h 

d      h 

Jan. 

3  16.6 

Jan.      6  15.1 

Ito. 

26    0.2 

Mar. 

28  22.7 

Oct.     11  17.5 

Oct.     14  16.0 

9  13.7 

12  12.2 

31  21.2 

Apr. 

3  19.8 

17  14.5 

20  13.0 

15  10.8 

18    9.4 

Apr. 

6  18.3 

9  16.9 

23  11.5 

26  10.0 

21    7.9 

24    6.5 

12  15.4 

15  13.9 

29    8.5 

Nov.     1    7.0 

27    5.1 

30    3.6 

18  12.4 

21  11.0 

Nov.     4    5.5 

7    4.0 

Feb. 

2    2.2 

Feb.     5    0.7 

24    9.5 

27    8.0 

10    2.5 

13    1.1 

7  23.3 

10  21.9 

30    6.5 

May 

3    5.0 

15  23.6 

18  22.1 

13  20.4 

16  19.0 

May 

6    3.5 

9    2.0 

21  20.6 

24  19.1 

19  17.5 

22  16.1 

12    0.5 

14  23.0 

27  17.7 

30  16.2 

25  14.7 

28  13.2 

17  21.5 

20  20.0 

Dec.     3  14.8 

Dec.     6  13.3 

Mar. 

2  11.8 
8    8.9 

Mar.      5  10.3 
11    7.4 

23  18.5 

• 

26  17.0 

9  11.8 
15    8.9 

12  10.3 
18    7.4 

14    6.0 

17    4.5 

Sept. 

29  23.5 

Oct. 

2  22.0 

21    6.0 

24    4.6 

20    3.1 

23    1.6 

Oct. 

5  20.5 

8  19.0 

27    3.1 

30    1.7 

The  above  times  are  the  instants  of  each  passage  of  the  satellite  through  the 
psis  of  its  apparent  orbit.  The  position  of  the  satelUte  at  any  other  time 
lay  be  found  by  measuring  around  the  orbit  from  the  apsis  last  passed  through, 
earing  in  mind  that  the  radius  vector  of  the  satelUte  descrioes  equal  areas 
I  GQual  times. 

The  sidereal  period  of  the  satelUte  of  Neptune  is  5^  21^.044. 
^ 

NoTX. — ^In  tti«prtoedlDf  diafr»iiia  th«  ocntrtl  circle  repraMots  th«  planet  and  la  on  the  aame  acale  aa  the  orbita. 
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PHENOMENA,   1916. 


GREENWICH  MEAN  TIME. 


PLANETARY  CONFIGURATIONS. 


Jan. 


Feb. 


Mar. 


d  h  m 
18- 
114  - 
2  1- 
2  8- 
4    5- 

613  48 
6  8- 
61818 
61913 
917  33 


17 
18 
19 
20 
20 


6   - 
9  89 

0  48 
6   - 


21  8  - 

22  8  - 
22  7  28 
25  23  - 
2610  - 

5  -  - 

3   8   8 

3  824 
312   - 

4  20  - 

6  6- 

6  7- 
623  6 
612  65 

7  0- 

823  - 

914  - 

1315  - 

14 13  20 

16  6  24 

1618   - 

17  18 16 
2616  - 
28  17   - 

112   - 

115  17 
120  40 
4  13  - 
61016 
7    117 

923  - 

11   0  - 

11   0  - 

1220  3 

13  15  - 

14  13  24 

15  12  51 
2010  47 


e        / 

9  Greatest  Hel.  Lat.  S. 

^  Stationarv. 

©  in  Perihelion. 

{^  Greatest  Hel.  Lat.  S. 

6\<L g    -  1    1 

<^9S 9-1    7 

<i§C S   -  1  17 

(^  9C 9   -  2  27 

<^;^C 5^-534 

(555 »    -0  15 

c^bC h    -2  49 

(t      Par.  eel.  vis.  at  Wash. 

(iVC W  -  0  68 

$      Great,  elong.  E.       18  40 

<5(?C e   +635 

g      in  Perihelion. 
\      Stationary. 

0     Tot.  eel.  vis.  at  Wash. 

6%<i S   -  1  27 

6^<L 5    +2  47 

c5g| 5    +4  15 

<5  Jf  O  Inferior. 

\      Greatest  Hel.  Lat  N. 

<i9C 9  -5  16 

6%^ :i^  -  5  52 

<f      Greatest  Hel.  Lat.  N. 

(f      Nearest  ® 

6^% 9   4-0  27 

(ibC h    -2  54 

dVC V-1    2 

>i      Stationary. 

6e(L cr+5  44 

9      inQ 

S      in  u 

§      Greatest  elong.  W.  27    6 

6\^ ?    -068 

<5$C S-137 

<55S »   -0    8 

6%(L 2/-6    5 

d9C 9-450 

i^      in  Aphelion. 

jj      Stationary. 

jt     Greatest  Hel.  J>at.  S. 

<5  l2  C  ..........  h    -  2  45 

i      in  Aphelion. 

(5VC V-058 

dc?C <^+4  15 

0     enters  V,  Spring  com. 


d  h  m 

Mar.  22  1  - 

29  6  25 

30  7  - 

3010  - 

31  4  - 

Apr.  12- 

1  8  45 

2  7  23 

6  0  8 

8  21  - 

9  5  46 

9  23  - 

10  2127 

12  2  0 

14  9  - 

17  13  - 

18  8  - 

19  19  - 

22  3  - 

22  22  - 

23  22  - 

25  13  43 

30  2  54 

May  3  5- 

3  956 

5  17  33 

6  17  31 

8  5  51 

10  3  - 

10  4  41 

12  4  - 

14  12  - 

22  20  11 

2320  - 

2415  - 

24  21  - 

26  16  - 

27  2  - 

27  20  20 

3123  22 

June  3  618 

313  38 

414  5 

513  - 

5  22  - 

7  14  32 

11  4  - 

17  4  - 

1713  - 

19  3  25 

21  6  24 

22  3  - 

24  1142 

(?      Stationary. 

dSC S  -i« 

^      Greatest  Hel.  Lat.  S. 

nb0 

9      in  Perihelion. 
c5  gC 5-652 

6%^ :tr  -6i; 

c59C 9-2  0 

6"^% S   -024 

6\<L \   -224 

tp      Stationary. 

c5V(C q^  -045 

v/<?C c?  +33: 

</  S  0  Superior. 

%     in  Perihelion. 

9      Greatest  Hel.  Lat.  N. 
1^      in  Perihelion. 

9      Greatest  elong.  E.    45  3S 

6^<L S  -214 

6%<L %  -629 

$      Greatest  Hel.  Lat.  N. 
6^<L 5  -2  « 

<i9C 9+11 

6\(L \  -15^ 

<^WC y  -02: 

DSO 

d<?C S  +3i^ 

>i      Greatest  elong.  £.    2143 

6\(i S  -2fl 

6^\ 9  +32^ 

$      stationary. 

5      Stationary. 

9      Greatest  brilliancy. 

6%^ 11  -6jj 

c^?C ?   -^^ 

c^hC b    -  1» 

cf9C 9+1 

c<WC y  -0!» 

<^  S  O  Inferior. 
§      in  Aphelion. 

6^(L c?  +43? 

9      stationary. 

9      in?J 

bf      Stationary. 
c/SC .  .    §  -244 

?     enters  22,  Summer  com. 
h ?  -"ii 
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OBSERVATORIES,  1916. 


BadoB- 

No. 

Place. 

Latitade. 

Radootioii 
toOeooen- 

trio 
Latitude. 

Alti- 
tuds 

•mtude). 

Looijltiide 

utHB 

Oreenwleh. 

tiaafrMi 

wlehto 

Loeil 

SwTJLN. 

•        t         n 

/       tt 

h   m      • 

1 

1 

Abbadia,  France .    .    . 

+43  22  52.2 

-11  34.4 

69 

9.999317 

+  0    7    0.1 

+     1.15 

2 

Adelaide,  S.  Auatialia  . 

-34  55  38.0  « 

+10  52.4 

416 

9.999526 

-  9  14  20.07« 

-  91.06 

3 

Adelaide,  8.  Auetralla  . 
Albany,  N.Y.     .    .    . 

-34  55  37.4  c 

+10  52.4 

... 

9.999523 

-  9  14  20.17  c 

-  91.06 

4 

+42  39  12.7  « 

-11  33.1 

70« 

9.999336 

+  4  55    7.12« 

+  48.48 

5 

Albany,  N.Y.     .    .    . 

+42  39  49.50 

-11  33.1 

52 

9.999335 

+  4  54  59.97« 

+  48.46 

6 

Allien,  Algeria    .    .    . 
Allegheny,  Pa.     ... 

+36  47  50 

-11    6.7 

342 

9.999501 

-  0  12    8.38 

-     l.» 

7 

+40  28  58.1  tf 

-11  26.7 

370  <« 

9.999411 

+  5  20    5.39<i 

+  62.56 

8 

Allegheny,  Pa.     .    .    . 
Amhent,  Maas.     .    .    . 

+40  27  41.6 

-11  26.6 

•     •    • 

9.999387 

+  5  20    2.93 

+  62.56 

9 

+42  21  56.5  < 

-11  32.5 

110  « 

9.999346 

+  4  50    5.93  e 

+  47.66 

10 

Amherst,  Maas.     .     .     . 

+42  22  17.1/ 

-11  32.5 

... 

9.999338 

+  4  50    4.67  / 

+  47.65 

11 

Ann  Arbor^Mich.     .    . 
Appleton,  Wis.     .    .    . 

+42  16  48.7  « 

-11  32.3 

282  « 

9.999360 

+  5  34  55.27« 

+  55.02 

12 

+44  15  39.2  9 

-11  35.4 

242 

9.999307 

+  5  53  35.92  9 

+  58.09 

13 

Arcetri,  Italy  .... 

+43  45  14.4 

-11  34.9 

184 

9.999316 

-  0  45    1.30 

-    7.40 

14 

Arequipa,  Peru    .    .    . 
Armagh,  Ireland  .    .    . 

-16  22  28.0  * 

+  6  15.2 

2451* 

0.000052 

+  4  46  11.73  * 

+  47.02 

16 

+54  21  12.7  c 

-10  59.6 

61  c 

9.999040 

+  0  26  35.4    c 

+    4X 

16 

Athens,  Greece    .    .    . 

+37  58  19.7  < 

-11  14.3 

107  < 

9.999456 

-  1  3463       i 

-  15^ 

17 

Baltimore,  Md.     .    .    . 

+39  17  52.0  i 

-11  21.5 

36  i 

9.999418 

+  5    6  29.1    J 

+  50.35 

18 

Bambeig,  Bavaria    .    . 

+49  53    6.0  c 

-11  26.0 

299C 

9.999167 

-  0  43  33.57  c 

-     7.16 

19 

Barcelona^  Spain      .    . 

+41  25  18 

-11  30.0 

420 

9.999391 

-  0    8  28.0 

-     1.39 

20 

Beloit,  Wis 

+42  30    8.4 

-11  32.8 

... 

9.999335 

+  5  56    7.4 

+  68.50 

21 

Bereedorf ,  Germany 
Berkeley,  Oal.      .    .    . 
Berlin,  rtnsaia     .    .    . 

+53  28  46.2 

-11    6.1 

35 

9.999060 

-  0  40  57.74 

-    6.73 

22 

+37  52  23.6 

-11  13.7 

97 

9.999458 

+  89    2.72 

+-  80.34 

23 

+52  30  16.7  », 

-11  12.5 

47* 

9.999085 

-  0  53  34.80* 

-    8J0 

24 

Berlin,  Prussia     .     .    . 

+52  31  13.1 

-11  12.4 

•     •     • 

9.999081 

-  0  53  34.41 

-     8.80 

25 

Berlin,  Prussia     .    .    . 

+52  31  30.7 

-11  12.4 

•     •    • 

9.999081 

-  0  53  27.40 

-     8.78 

26 

Berlin,  Prussia     .    .    . 

+52  29    7 

-11  12.6 

38 

w.  wwww 

-  0  53  54.2 

-    8J6 

27 

Berne,  Switzerland  .     . 

+46  57    8.7 

-11  34.2 

573 

9.999260 

-  0  29  45.70« 

-    4.81 

28 

Besan^on,  France     .    . 

+47  14  59.0 

-11  33.7 

312 

9.999235 

-  0  23  57.13 

-    3.95 

29 

Birr  Castle,  Ireland  .     . 

+53    5  47 

-11    8.7 

56 

9.999071 

+  0  31  40.9 

+    5.20 

30 

Bloomington,  Ind.    .    . 

+39    9  56    rf 

-11  20.8 

238  <« 

9.999435 

+  5  46    5      d 

-h  66.85 

31 

Bogota,  Colombia     .    . 

+  4  35  55.2  c 

-  1  50.8 

2634 

0.000170 

+  4  56  23.5 

+  48.60 

32 

Bombay  (Colaba),  India 
Bonn,  Prussia .... 

+18  53  36.2  c 

-  7    5.1 

14  c 

9.999849 

-  4  51  15.72  c 

-  47^ 

33 

+50  43  45.0  » 

-11  22.3 

62  < 

9.999130 

-  0  28  23.17  * 

-     4.66 

34 

Bordeaux  (Floirac)  .France 

+44  50    7.2  « 

-11  35.6 

73 

9.999281 

+  02    5.51« 

+     0.34 

35 

Boston,  Mass  .... 

+42  20  58    « 

-11  32.5 

31« 

9.999341 

+  4  44  19.1  • 

+  46.71 

36 

Boston,  Mass  .... 

+42  21  32.5 

-11  32.5 

48 

9.999342 

+  4  44  15.0 

+  46.70 

37 

Bothkamp,  Prussia .    . 
Bremen,  Uermany    .     . 

+54  12    9.6  n 

-11    0.8 

32  » 

9.999042 

-  0  40  31.02* 

-    6.66 

38 

+53    4  36 

-11    8.8 

•     •     • 

9.999067 

-  0  35  15 

-    5.79 

39 

Breslau,  Prussia  .     .     . 

+51    6  55.8  * 

-11  20.4 

147* 

9.999126 

-18    8.72* 

-  11.30 

40 

Brisbane,  Queensland  . 

-27  28    0.0 

+  9  28.3 

•     •     • 

9.999691 

-10  12    6.17 

-H)0.» 

41 

Brussels  (Uccle),  Belgium 

+50  47  55.5  « 

-11  21.9 

105  o 

9.999131 

-  0  17  26.05« 

-    2.8b 

42 

Brussels,  Belgium    .    . 

+50  51  10.6  c 

-11  21.7 

... 

9.999123 

-  0  17  28.02  c 

-    2.87 

43 

Budapest,  Hungary  .     . 

+47  29  34.7  « 

-11  33.2 

131  c 

9.999217 

-  1  16  15.3    c 

-  12.53 

44 

Camtodge,  England 

+52  12  51.6 

-11  14.3 

28 

9.999091 

-  0    0  22.76 

-    O.OS 

45 

Cambridge,  Maas.     .    . 

+42  22  47.6  o 

-11  32.6 

24 

9.999340 

+  4  44  31.05* 

+  46,74 

46 

Cape  of  Good  Hope  .     . 

-33  56    3.5  V 

+10  43.6 

13  P 

9.999548 

-  1  13  54.76  P 

-  12,14 

47 

Carloforte,  Sardinia  .     . 
Catania,  Sicily     .    .    . 

+39    8    8.9  9 

-11  20.7 

18  « 

9.999421 

-  0  33  14.9  f 

-    5.44 

48 

+37  30  13.2  c 

-11  11.4 

49  c 

9.999464 

-  1    0  20.70  « 

-    9.91 

49 

Charkow,  Russia  .     .     . 

+50    0    9.9 « 

-11  25.5 

138  r 

9.999153 

-  2  24  55.75  « 

-  23.S1 

50 

Charlottesville,  Va.  .    . 

+38    2     1.2 « 

-11  14.6 

259  « 

9.999465 

+  5  14    6.33  « 

+  51.80 

a  Ueridian  circle. 
b  standard  barometer, 
e  Transit  instrureent. 
^Transit  instrument  pier. 
«  Center  of  large  dome. 
/  Center  of  dome  tower. 


9  Center  of  dome. 

h  Transit  pier. 

i  Cerde  Syngroe. 

S  Center  of  instrument  house. 

t  Center  of  ottservatory. 

I  Floor  of  meridian  room. 


m  Foot  of  pillar  of  7'4n.  e^natoriaL 
»  Cube  01  equatoriaL 
«  Dome  of  l>in.  equatoriaL 
p  8-in.  meridian  oirde. 
ff  Zenith  telescope. 
r  Bafometar  in  mtridian  room. 
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Authority  for— 


Latitade. 


Let  Obt.  Attnm.,  Bmxellflfl,  1907. 
Letter  from  Govt  Astronomer,  1913. 
Letter  from  Govt.  Astronomer,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Lea  Obt.  Artron.,  BnixeUes,  1907. 
Publications  x>i  Obs.,  1909. 
Letter  from  Director,  1897. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
See  footnote  (b). 
PvJbhL  deWOsserv.,  1900. 
Harvard  AnnaU^  1903. 
Armagh  Caialogve  of8tar$,  1840. 

Annalea  de  VObs.,  1910. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Let  Obt,  Attron.f  BmxeUes,  1907. 
Letter  from  Director,  1897. 

Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
Astnm,  Nach.,  Nr.  3545, 1898. 
Letter  from  Director,  1913. 
Astnm.  Nach.y  Nr.  3170, 1893. 

Ltt  Obt.  Attnm..  BruxeUes,  1907. 
Berliner  JahrbtLch. 
Asiron.  Nach.,  Nr.  2805, 1887. 
British  Nautical  Almanac. 
Letter  from  Director,  1913. 


Letter  from 
Letter  from 
Letter  from 
Letter  from 
Letter  from 


Director,  1913. 
Director,  1913. 
Director,  1913. 
Director,  1897. 
Director,  1909. 


Letter  from  Director,  1895. 
Beoh.  zu  Bothhamp,  1872. 
Astron.  Nach.,  Nr.  15,  1822. 
Letter  from  Director,  1897. 
British  Nautical  Almanac. 

Letter  from  Director,  1913. 
Annales  de  VObs.,  1857. 
Astron.  Nach.,  Nr.  2752, 1886. 
Letter  from  Director,  1879. 
Harvard  Annals,  1887. 

Cape  Otn,  OaMoffu*  of  Stan,  1886. 
See  footnote  (<*). 
Letter  from  Director,  1913. 
Annates  deVObs.,  1904. 
Letter  from  Director,  1913. 


Longitiide. 


Let  Obt.  Attrmi.,  BmzeUes,  1907. 
Letter  from  Govt.  Astronomer,  1913. 
Letter  ftrom  Govt.  Astronomer,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Astron.  Nach.,  Nr.  3993, 1905. 
Publications  of  Obs.,  1909. 
Letter  from  Director,  1897. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
See  footnote  (&). 
Astron.  Nach.,  Nr.  3993, 1905. 
Harvard  Annals,  1903. 
Armagh  Catalogue  of  Start,  1840. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Let  Obt.  ii^froii^Bruxelles,  1907. 
Letter  from  Director,  1897. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1897. 
Astron.  Nach.,  Nr.  3993. 1905. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3170, 1893. 

Let  Obt.  Attron.,  BnixeUes,  1907. 
Astron.  Nach.,  Nr.  3202, 1893. 
Asiron.  Nach.,  Nr.  2805, 1887. 
British  Nautical  Almanac. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Annates  de  VObs.,  1885. 
Letter  from  Director,  1909. 

Letter  from  Director,  1895. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  15,  1822. 
Astron.  Nach.,  Nr.  3993, 1905. 
<  British  Nautical  Almanac. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  2752, 1886. 
Letter  from  Director,  1879. 
U.  8.  C.  and  0. 8.  Report,  1897. 

MonAlg  Notket.R.  A .  8.,  Nov.  1908. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Annates  deV  Obs.,  1904. 
Letter  from  Director,  1913. 


Description. 


Obs.  Paris  Acad,  of  Sei.,  Hendaye. 
Govt.  Obs.,  since  1884. 
Govt.  Obs.,  before  1884. 
Dudley  Obs.,  since  1893. 
Dudley  Obs.,  before  1893. 

AtBoiuar^ah.  Old  Obs.  3'.8  S.,  8*  E. 
a  Obs. Western  Univ.of  Pa.,slnoe  1905. 
Obs.  Western  Univ.ofPa.,before  1905. 
Amberst  CoUeffB  Obs.,  sinoe  1908. 
Lawrence  Obs.,  before  1903. 

Detroit  Obs.,  Univ.  of  Mich. 
Underwood  Obs.,  Lawrenoe  College. 
Royal  Observatory. 
Branch  of  Harvard  Coll.  Obe. 
Armagh  Observatory. 

c  National  Observatory. 
Johns  Hopkins  Univ.  Obs. 
Remeis  Ooservatory. 
Fabra  Obs.,  Acad,  of  Bel.  and  Arts. 
Smith  Obs.,  Beloit  College. 

Hamburg  Obs.,  since  1909. 
Students^  Obs.,  Univ.  of  Cal. 
Royal  Obs.,  since  1835. 
Royal  Obs.,  before  1835. 
Urania  Observatory. 

Treptow  Observatory. 
Observatory,  Cantonal  Univ. 
National  Observatory. 
Private  Obs.  of  Earl  of  Rosse. 
Kirkwood  Obs.,  Univ.  of  Ind. 

National  Observatory. 
Government  Observatory. 
Royal  Observatory. 
Obs.,  Univ.  of  Bordeaux. 
Boston  UniY.  Obs.,  since  1906. 

Boston  Univ.  Obs.,  before  1908. 
Obs.  of  Herr  von  BUlow. 
Formerly  Olber's  Obs. 
Royal  University  Obs. 
Brisbane  Observatory. 

Royal  Obs.,  since  1891. 
Royal  Oba.,  before  1891. 
University  Observatory. 
University  Observatory. 
Harvard  College  Obs. 

Royal  Observatory. 
International  Lat.  Obs. 
Royal  Obs.  of  Catania  and  Etna. 
University  Observatory. 
Leander  UcCormick  Obs.,  Univ.  Va. 


•  Name  of  Western  Univ.  of  Pa.  changed  in  1906;  now  the  Univ.  of  Pittsburgh. 
6  Prcfettional  Papert,  Corpt  of  Enpineert,  U.  8.  A .,  1882. 
e  Ola  meridian  circle  0''.4  S.,  0«.l  W.  of  Cerole  Syngros. 
tf  Jtetultate  det  InUrnationalen  BreitendienHet,  1900-1908. 
e  With  the  new  value  of  the  longitude  of  Sydney. 
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No. 


51 
62 
53 
54 
55 

56 
67 
68 
59 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 


Place. 


Chica^,  111.     .     . 
Christiania,  Norway 
Cincinnati,  Ohio  . 
Cincinnati)  Ohio  . 
Cleveland,  Ohio  . 

Clinton,  N.  Y.      . 
Coimbra,  Portugal 
Columbia,  Mo. 
Columbus,  Ohio  . 
CopenhageA,  Denmark 

Cordova,  Aig.  Rep.  . 
Cracow,  Austria  .  . 
Danzig\  Prussia  .  . 
Dehra  Dun.  India  . 
Denver,  Colo.       .    . 

Des  Moines,  Iowa 
Dorpat  (Juijew),  Russia 
Dresden,  Saxony 
Dublin,  Ireland  .     . 
Dun  Echt,  Scotland 

Durham,  England  . 
Dusseldorf,  Prussia  . 
Edinbuigh,  Scotland 
Edinburgh,  Scotland 
Elmiia,  N.  Y.      . 

Evanston,  111. .     . 
Flagstaff,  Ariz.     . 
Gaithersburg,  Md. 
Geneva,  N.  Y. 
Geneva,  Switzerland 

Genoa,  Italy  .  . 
Georgetown,  D.  C. 
Gla^ow,  Mo.  .  . 
Gla^w,  Scotland 
Gotmk,  Uermany  . 

(jotha,  Germany  . 
Gdttingen.  Prussia 
Greencastle,  Ind. 
Greenwich,  England 
Hamburg,  Germany 

Hamburg,  Germany 
Hanover,  N.  H.    .     . 
Haverfoid,  Pa.     .     . 
Heidelberg,  Baden  . 
Heidelberg,  Baden  . 

Heidelberg,  Baden  . 
Helsingfors,  Finland 
Her^ny,  Hunjeary  . 
Hong  Kong,  China  . 
Iowa  City,  Iowa  .    . 

a  MerfclJan  circle. 

b  CentBT  of  dome. 

e  Zenith  telescope  pier. 

d  Transit  pier. 

<  Observatory  bench  mark. 

/Center  of  observatory. 

g  Old  mfiridian  circle. 


Latitade. 


tf 


Reduction 
to  Geocen- 
tric 
LaUtude. 

Alti- 
tude 

(Indftding 

(Meten). 

altUude), 

-11  31.2 

•   •   • 

9.999352 

-10  4.6 

250 

9.998908 

-11  20.7 

247  & 

9.999437 

-11  20.5 

•   •  • 

9.999421 

-11  30.2 

215  c 

9.999375 

-11  33.9 

276 

9.999340 

-11  25.6 

99 

9.999400 

-11  19.7 

225  « 

if  .  »7v  ir'l  W 

-11  24.7 

233  <i 

9.999414 

-10  48.6 

14 

9.999005 

+10  18.0 

434(7 

9.999634 

-11  25.2 

221  o 

9.999157 

-10  59.6 

3 

9.999036 

-10  5.3 

681* 

9.999676 

-11  23.3 

1644  < 

9.999518 

-11  30.5 

296 

9.999378 

-10  22.1 

67  « 

9.998945 

-11  20.8 

121 

9.999126 

-11  6.7 

86° 

9.999066 

-10  34.8 

141 

9.998979 

-10  56.4 

107* 

9.999033 

-11  19.9 

46' 

9.999117 

-10  46.5 

134»» 

9.999007 

-10  46.2 

106  0 

9.998995 

-11  31.9 

•  •  • 

9.999345 

-11  31.8 

175 

9.999358 

-10  54.7 

2210 

9.999667 

-11  20.7 

165 

9.999431 

-11  33.6 

152 

9.999336 

-11  35,2 

407  a 

9.999268 

-11  35.5 

105 

9.999293 

-11  19.5 

47 

9.999429 

-11  21.1 

227 

9.999433 

-10  46.9 

55  P 

9.999003 

-11  21.2 

322" 

9.999142 

-11  21.2 

360/ 

9.999145 

-11  18.2 

1619 

9.999116 

-11  23.1 

262" 

9.999425 

-11  18.5 

49  a 

9.999110 

-11  5.6 

25 

9.999057 

-11  6.6 

30d 

9.999058 

-11  34.8 

183 

9.999317 

-11  24.8 

•  •  • 

9.999398 

-11  27.8 

567  » 

9.999198 

-11  27.8 

570  < 

9.999198 

-11  27.8 

126' 

9.999168 

-10  1.5 

33" 

9.998903 

-11  33.7 

229 

9.999229 

-  8  7.4 

33  i 

9.999793 

-11  30.7 

183 

9.999369 

LoQgltiide 

from 
Qremwicti. 


Redus 

tionfrozD 

Oreej- 

wkhto 

Local 

S.T.MJf. 


+4150    1.0 
+59  54  44.0  a 
+39    8  19.8  & 
+39    6  26.5 
+41  30  14.5  c 

+43    3  17.0 
+40  12  24.5 
+38  56  51.7  <« 
+39  59  50.4  d 
+55  41  12.6 

-31  25  15.5  ff 
+50    3  52  0a 
+54  21  18.0 
+30  18  51.8  * 
+39  40  36.4  a 

+4136    0 
+58  22  47.2  a 

+51    2  16.8 
+53  23  13.1  a 
+57    9  36 

+54  46  6.2/ 
+51  12  25.0  i 
+55  56  30.0  a 

+55  57  23.2  « 
+42    6  25 

+42    3  33.4 
+35  12  30.5 
+39    8  13.2  r 
+42  52  46.2 
+46  11  59.3  a 

+44  25    9.3  a 
+38  54  26.7  f> 
+39  13  45.6 
+55  52  42.8  a 

+50  56  37.9  I 

+50  56  4.4/ 
+51  31  48.1  q 
+39  38  46.6  a 
+51  28  38.2  a 

+53  33    6.0 

+53  32  51.3  <« 
+43  42  15.3 
+40    0  40.1  r 
+49  23  55.2  • 
+49  23  55.7  t 

+49  24  34.3  ' 
+60    9  42.3  a 
+47  15  47.4 
+22  18  13.2  / 
+4140    0 

h  Floor-IbvU  of  zenith  sector  pillar. 
<Main  floor. 
>  Transit  instrument. 
k  Barometer  in  transit  room. 
i  Equatorial. 
m  Standard  barometer. 
»  Point  midway  between  transit  in- 
strument and  mural  circle. 


h    m       8 
+5  50  26.84 
-0  42  53.50  a 
+5  37  41.40  6 
+5  37  59.00 
+5  26  25.86  « 

+6    1  37.45 
+0  33  43.1 
+6    9  18.33  <* 
+5  32    2.60  rf 
-0  50  18.69  / 

+4  16  48.22  ff 
-1  19  50.27  a 
-1  14  39.6 
-5  12  11.76* 
+6  59  47.72  a 

+6  14  30.66 
-1  46  53.22  a 
-0  54  54.74 
+0  25  21.1    a 
+0    9  40.0 

+0  6  19.75  i 
-0  27  2.69  I 
+0  12  44.22  a 
+0  12  43.05  • 
+5    7  13.90 

+5  50  42.3 
+7  26  44.68 
+5    8  47.73 
+5    8    1.00 
-0  24  36.61  a 

-0  35  41.28  a 
+5    8  18.26  b 
+6  11  18.08 
+0  17  10.56  a 
-0  42  50.51 1 

-0  42  56.09  i 
-0  39  46.22  q 
+5  47  24.36  « 
0  0  0.00  a 
-0  39  53.60  a 

-0  39  63.46  <* 
+4  49    8.02 
+5    1  12.70  r 
-0  34  63.13  » 
-0  34  62.96  < 

-0  34  46.80  i 
-1  39  49.10  a 
-1    6  24.7 
-7  36  41.86  J 
+6    6    6 


+57.57 

-  7.05 
+55.48 
+55.52 
+53.62 

+49.55 
+  5.54 
+60.67 
+54.55 

-  8J6 

+42.19 
-13.12 
-12.26 
-51.29 
+68.9e 

+61.52 
-17.56 

-  9.02 

+  4.16 
+  1.59 

+  1.04 

-  4.44 
+  2.09 
+  2.09 
+50.47 

+57.61 
+78-39 
+60.73 
+50.GO 

-  4.04 

-  5.« 
+50.65 
+61.00 
+  2.82 

-  7.04 

-  7.05 

-  6.53 
+57.07 

0.09 

-  6  J5 

-  6.55 
+47.50 
+49.48 

-  6.73 

-  5.73 

-  5.71 
-16.40 
-10.91 
-75.01 
+80.14 


o  Floor  of  main  bufldine. 

p  Floor  of  meridian  circle  room. 

«  Position  of  meridian  circle  before  mft. 

r  Zenith  telefioope. 

«  Repsold  meridian  cliole. 

t  Bruce  telescope. 
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No. 


51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 


Authority  for- 


Latitude. 


U.  S.  Lake  Survey,  1864. 
Astrtm.  Nach.,  Nr.  3193, 1893. 
Publications  of  the  Obs. ,  1908. 
Letter  fiom  Director,  1897. 
Letter  from  Director,  1913. 

Aatron,  Nach,.  Nr.  2553, 1883. 
Eph,  Astron.  at  Coimhray  1889. 
Tmnt.  Acad,  cfSd.  of8t.  Loui$f  1804. 
Letter  from  Director,  1913. 
British  NatUical  Almanac. 

Retultados  del  Oba.,  1887. 
Letter  from  Director,  1913. 
Letter  from  Director,  1897. 

Great  Trig.  Survqi  of  India,  19W. 
Letter  from  Director,  1913. 

Let  Obt.  Astron.f  Broxelles,  1007. 
PiMOcatknen  der  Stemw,,  1011. 
Berliner  Jakrhuch. 
Tram.  Bojfol  DubUn  Soc.,  1880. 
Letter  from  Royal  Astronomer,  1807. 

Letter  from  Director,  1918. 
^«eron.  Nach.,  Nr.  643, 1848. 
Monthly  Notices,  B.  A.  S.,  1007. 
Monthly  Notices,  R.  A.  5.,  1836. 

Letter  from  Director,  1912. 

Letter  from  Director,  1893. 
British  NatUical  Almanac, 
See  footnote  (/)• 

Les  Obs.  AstTon.,  Bruxelles,  1007. 

Memoire  par  J.  Pidoux,  1900. 

Letter  from  Director,  1897. 
See  footnote  («). 
Aatrtm,  Nach.,  Nr.  2625, 1884. 
First  Glasgow  Catalogue,  1870. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  lOlS. 
Astron,  Nach.,  Nr.  4428, 1910. 
Letter  from  Director,  1912. 
Greenwich  Observations,  1910. 
Letter,  Director  new  Obs.,  1013. 

Letter  from  Director,  1913. 
Letter  from  Director,  1894. 
Proc.  Am^er.  Ph.  Soc,  1883. 
Letter  from  Director,  1913. 
JPubUk,  da  Obs.,  KUnigstuhl,  1002. 

PubUk,  des  Obs.,Kdntffstukl,  1002. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  2633, 1884. 
Hong  Kong  Observations, 1S97 . 
Let  Obs.  Astron.,  Bruxelles,  1007. 


Longitude. 


Smithsonian  Report,  1886. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astronormcal  Journal,  1897. 
Astronomical  Journal,  1854. 
Letter  from  Director,  1913. 

Astron.  Nach.,  Nr.  2553, 1883. 
Eph.  Astron.  ae  Coimhra,  1889. 
TVoiw.  Acad.  ofSci.  of  St.  LotUa,  1804. 
Letter  from  Director,  1899. 
Astron.  Nach.,  Nr.  3993, 1905. 

Resultados  del  Obs.,  1887. 
Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
Letter  from  Supt.  of  Survey,  1013. 
Letter  from  Director,  1913. 

Les  Obs.  Astron.,  Bruxelles,  1007. 
Astron.  Nach.,  Nr.  3993, 1905. 
Berliner  Jahrbuch. 
Trans.  Royal  Irish  Acad.,  1838. 
Letter  from  Royal  Astronomer,  1807. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Edinbwrgh  Observations,  1858. 
Letter  from  Director,  1912. 

Letter  from  Director,  1893. 
British  Nautical  Almanac. 
See  footnote  (*). 

Let  Obs.  Astron.,  Bruxelles,  1007. 
Astron.  Nach.,  Nr.  3993, 1905. 

Astron.  Nach.,  Nr.  3993, 1905. 
See  footnote  («). 
Washington  Observations, IS77 . 
Monthly  Notices,  R,  A.  S.,  1865. 

Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1013. 
Astron,  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1912. 
Greenwich  Observations,  1910. 
Astron.  Nach,,  Nr.  3993, 1905. 

Letter  from  Director,  1913. 
Letter  from  Director,  1894. 
Proc.  Amer,  Ph.  Soc.,  1883. 
Letter  from  Director,  1913. 

PiMUc.  det  Obt.,  KSniifstuM,  1002. 

PiMik.  det  Obt.,  KiMgttuhl,  1002. 
Astron.  Nach.,  Nr.  3993, 1905. 
British  Nautical  Almanac. 
Letter  from  Director,  1897. 
Let  Obt.  Attron.,  Bruxelles,  1007. 


Description. 


»  Dearborn  Observatory. 
University  Observatory. 
Cincinnati  Obs.,  since  1873. 
Cincinnati  Obs.  before  1873. 
Case  Obs.,  Case  Scbool  of  Appl'd  8oL 

Litchfield  Obs..  Hamilton  College.    J 
University  Observatory. 
Laws  Obs.,  Univ.  of  Mo. 
McMillin  Obs.,  State  Univ. 
University  Observatory. 

National  Observatory. 
Imperial  and  UoysA  Obs. 
Obs.  of  the  School  of  Navigation. 
Haig  Obs.,  Trig.  Survey  of  India. 
Chamberlhi  Obs.,  Univ.  of  Denver. 

Drake  Univ.  Obs.  • 
Imperial  University  Obs. 
&  Baron  Engelhardt's  Obs. 
Dunsink  Obs.,  Trinity  College. 
«  Lord  Crawford* s  Obs. 

University  Observatory. 
Municipal  Obs.,  Bilk. 
Royal  Obs.8ince  1805;  Blackford  HilL 
d  Ro^ral  Obs.  before  1895;  Calton  HilL 
Elmira  College  Obs. 

Dearborn  Ob8.,North  Western  Univ. 
Lowell  Observatory. 
International  Lat.  Obs. 
Smith  Observatory. 
Municipal  Observatory. 

Hydrographic  Institute. 
Geor^town  College  Obs. 
Morrison  Observatory. 
University  Observatory. 
Ducal  Obs.  since  1857. 

Ducal  Obs.  before  1857. 
Royal  University  Obs. 
McKim  Obs.,  De  Pauw  Univ. 
/Royal  Observatory. 
g  Hamburg  Observatory  before  1900. 

A  Imperial  Marine  Obs. 
Shattuok  Obs^  Dartmouth  College. 
Haverford  College  Obs. 
Astron.  Institute,  KOnigstuhl  Obs. 
Astrophys.  Inst.,  KOnigstuhl  Obs. 

i  Dr.  Wolf's  Obs.  before  1898. 
Imperial  Univ.  Obs. 
As^physical  Observatory. 
Colonial  Observatory. 
Obs.,  Univ.  of  Iowa. 


a  Transferred  to  Evanston,  HI.,  in  1887. 

b  Instruments  transferred  to  Univ.  of  Kasan  in  1897. 

e  Instruments  transferred  to  Royal  Obs.  at  Edinburgh  in  1896. 

d  City  Obs.  since  1896. 

«  Based  upon  data  from  the  U.  8.  C.  and  O.  Survey. 

/ Point ofrefsrence  before  1851, 7i ft.  N.,  19 ft.  W. 

^  At  Bergftdorf  since  1909.  ^  _ 

»  Transit  instrument  before  1908, 0".6  N.,  0».04  W.  ^     .. 

i  Instruments  transferred  to  the  Astrophysical  Institute  of  the  KOnigstuhl  Obs.  in  1898. 

i  RetuUaU  det  IntemaUonalen  BreitendiensUs,  1900-1908. 

h  ResuUate  det  Jntemationalen  Breitendienstes,  Band  1, 1903. 
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Rcduc- 

No. 

PlMe. 

Latitode. 

Reduction 
toQeooen- 

trlc 
LaUtude. 

Alti. 

tude 

{Meten). 

{Jnd%iin9 
altitude). 

Looj^tode 

frovn 
Qreenwich. 

tionfroia 

Grfc»> 

wichto 

Loral 

8.T.M.X. 

•    1     t> 

t      It 

h    m       s 

• 

101 

Ithaca,  N.  Y.       ... 

+42  26  47.30 

-11  32.6 

256  a 

9.999354 

+5    5  55.99  « 

+50.2« 

102 

Ithaca,  N.Y.       .    .     . 

+42  26  51.4 

-11  32.6 

•      •      • 

9.999337 

+5    5  56.47 

+50.26 

103 

Jamaica,  West  Indies    . 

+18  24  51     & 

-  6  55.9 

540  ft 

9.999892 

+5  11  29.48  h 

+5L17 

104 

Jena,  8axe- Weimar  .    . 

+50  55  34.9  c 

-11  21.3 

165  c 

9.999132 

-0  46  20.22  c 

-  7.61 

105 

Jena,  Saxe- Weimar  .    . 

+50  55  35.8 

-11  21.3 

155 

9.999131 

-0  46  20.31 

-  7.61 

106 

Jena,  Saxe-Weimar  .    . 

+50  56  11.0 

-11  21.3 

174 

9.999132 

-0  46  20.73 

-  7.61 

107 

Johannesburg,  Transvaal 

-26  10  54.6  <» 

+  9    9.8 

1804  <» 

9.999840 

-1  52  18.0   d 

-18.45 

108 

Kalocsa,  Hungary    .     . 
Kasan,  Russia      .     .     . 

+46  31  41.7  6 

-11  34.8 

117  « 

9.999240 

-1  15  54.12  b 

-12.47 

109 

+65  50  20.0/ 

-10  47.3 

98/ 

9.999007 

-3  15  15.61  / 

-32.08 

110 

Kasan,  Russia .... 

+55  47  23.9  Q 

-10  47.7 

79^ 

9.999007 

-3  16  29.00  ff 

-32.28 

111 

Kew,  England      .     .     . 

+51  28    6 
+50  27  10.0  "P 

-11  18.5 

10 

9.999108 

+0    1  15.1 

+  0-21 

112 

Kief,  Russia    .... 

-11  23.5 

179/ 

9.999145 

-2    2    0.56/ 

-20-04 

113 

Kiel,  Prussia  .... 
Kis-Kartal,  Hungary     . 

+54  20  27.6  / 

-10  59.7 

52/ 

9.999040 

-0  40  35.45  / 

-  6.67 

114 

+47  41  54.8 

-11  32.8 

•     •     • 

9.999202 

-1  18  11.7 

-12.85 

115 

Kdnigsberg,  Prussia 

+54  42  50.5  / 

-10  56.8 

24/ 

9.999029 

-1  21  58.97  / 

-13.47 

116 

Kremsmunster,  Austria 

+48    3  23.1/ 

-11  32.0 

384/ 

9.999220 

-0  56  31.58/ 

-  9.29 

117 

La  Plata.  Arg.  Rep. 
Leiden,  Netherlands 

-34  54  31.8* 

+10  52.2 

18* 

9.999525 

+3  51  44.8    A 

+38.07 

118 

+52    9  19.8/ 

-11  14.6 

6/ 

9.999090 

-0  17  56.15/ 

-  2.95 

119 

Leipzig,  Saxony  .     .     . 

+51  20    5.9  < 

-11  19.2 

119* 

9.999118 

-0  49  33.92  i 

-  8.14 

120 

Leipzig,  Saxony  .     .     . 

+51  20  20.1 

-11  19.2 

•     •     • 

9.999110 

-0  49  29.92 

-  8.13 

121 

Liege,  Belgium    .     .    . 

+50  37    6 

-11  22.8 

127 

9.999137 

-0  22  15.44 

-  3  66 

122 

Lisbon  (Tapada),  Portugal 
Liverpool,  England  .     . 

+38  42  30.5  i 

-11  18.5 

95/ 

9.999437 

+0  36  44.68  / 

-h  6.04 

123 

+53  24    4.8 

-11    6.6 

61 

9.999064 

+0  12  17.33 

-h  2.02 

124 

Liverpool,  England  .     . 

+53  24  47.8 

-11    6.5 

•     •     « 

9.999059 

+0  12    0.11 

+  1.97 

125 

Lund,  Sweden     .    .    . 

+55  41  61.6  < 

-10  48.5 

38 

9.999006 

-0  62  44.97  i 

-  8.67 

126 

liund,  Sweden     .     .     . 

+55  52  12.0 

-10  47.0 

•      •     • 

9.999000 

-0  52  47.50 

-  8.67 

127 

Lussinpiccolo,  Austria  . 

+44  32  11.0 

-11  35.5 

42 

9.999286 

-0  57  52.41 

-  9.51 

128 

Lyons,  France      .     .     . 

+46  4141,0 

-11  35.5 

299 

9.999274 

-0  19    8.52  * 

-  3-14 

129 

Madison,  Wis.       .     .     . 
Madras,  India      .     .     . 

+43    4  36.8/ 

-11  33.9 

292« 

9.999340 

+5  57  37.90/ 

+^.75 

130 

+13    4    8.0/ 

-  6    5.5 

7 

9.999926 

-6  20  59.14 

-52.73 

131 

Madrid,  Spain      .     .     . 

+40  24  30.0  « 

-11  26.4 

655  w 

9.999433 

+0  14  45.09  » 

+  2.42 

132 

Manila,  P.  I 

+14  34  41 

-  5  38.2 

3 

9.999908 

-8    3  54.2 

-79.48 

133 

Mare  Island,  €al.      .     . 

+38    5  55.8  « 

-11  15.0 

18  « 

9.999447 

+8    9    5.63 » 

+80.35 

134 

Markree,  Ireland      .    . 

+54  10  31.8 

-11    1.0 

45 

9.999044 

+0  33  48.4 

+  5.55 

135 

Marseilles,  France    .    . 

+43  18  19    / 

-11  34.3 

76  0 

9.999320 

-0  21  34.56/ 

-  3.54 

136 

Marseilles,  France    .    . 

+43  17  52 

-11  34.3 

27 

9.999317 

-0  21  28.1 

-  3-53 

137 

Mauritius  (Port  Louis)  . 

-20    5  39 

+  7  27.7 

54 

9.999832 

-3  50  12.6 

-37.82 

138 

Melbourne.  Victoria 
Meudon,  France  .     .     . 

-37  49  53.2  P 

+11  13.4 

28  « 

9.999454 

-9  39  53.92  P 

-^-26 

139 

+48  48  18 

-11  29.8 

162 

9.999185 

-0    8  56.6 

-  1.47 

140 

Middletown,  Conn.  .     . 

+41  33  16.0 

-11  30.4 

•     •     • 

9.999359 

+4  50  37.18 

+47.74 

141 

Milan,  Italy     .... 

+45  27  59.2 

-11  35.6 

120 

9.999268 

-0  36  45.88  ff 

-  «.0< 

142 

Minneapolis,  Minn.  .    . 

+44  58  40.0  r 

-11  35.7 

260  r 

9.999290 

+6  12  56.84  r 

+61.27 

143 

Mizusawa.  Japan      .     . 
Modena,  Italy      .     .     . 

+39    8    3.6« 

-11  20.7 

62 

9.999424 

-9  24  30.76 

-92.74 

144 

+44  38  51.4 

-11  35.6 

64 

9.999285 

-0  43  43.40 

-  7.1« 

145 

Montreal,  Canada     .    . 

+46  30  20     * 

-11  35.6 

57* 

9.999262 

+4  54  18.63  * 

+48.:^ 

146 

Mo8COw(Pre8nia),  Russia 
Mount  Hamilton,  Cal.  . 

+55  45  19.5 

-10  48.0 

150/ 

9.999012 

-2  30  17.03/ 

-24.® 

147 

+37  20  25.6  »- 

-11  10.4 

1284  r 

9.999552 

+8    6  34.89  r 

+7».« 

148 

Mount  Wilson,  Cal.  .     . 

+34  12  59.5  < 

-10  46.2 

1799  « 

9.999663 

+7  52  14.33  t 

+77.5& 

149 

Mount  Wilson,  Cal.  .     . 

+34  12  55 

-10  46.1 

1727  « 

9.999658 

+7  62  14.3 

+77.58 

150 

Munich,  Bavaria      .     . 

+48    8  45.5*' 

-11  31.7 

529*' 

9.999227 

-0  46  26.02  9 

-  7.© 

a  Top  of  east  piar  In  transit  room. 

b  Transit  instrument  pier. 

e  Bamberg  equatorial. 

4  International  latitude  hut. 

«  Seyen-inch  equatorial. 

/  Meridian  circle. 

g  Outer  of  great  dome. 

A  (iautier  meridian  circle. 

<  Center  of  obeenratory. 


/  Center  of  dome. 

*  Pier  of  small  meridian  circle. 

<  Main  floor. 

"» Center  of  rotunda. 

«  East  transit  instrument. 

o  Barometer. 

p  Old  meridian  circle. 

9  Floor  of  meridian  room. 


r  Transit  instrument 
«  East  transit  pier. 
t  Snow  telescope  pier. 
»  Floor. 

•  West  dome. 

«  Photographic  equatorial,  41  fiBet 
prime  vertical  transit. 

*  Zenith  telescope. 
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Authority  for— 


No. 


Latitude. 


Letter  from  the  Dean,  1913. 
Letter  from  the  Dean,  1913. 
Memoirs,  /?.  A.  5.,  1879. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obe.,  1013. 

V.  J.S.  Asiran.  Gesell,  1910. 
Transvaal  Obs.  Circular ^  1910. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Publications<)f  theObs.,  1911. 

Letter  from  Director,  1897. 
AnndUt  de  V  Obs.,  Vol.  IV,  1893. 
Let  Obt.  Attron.f  Bnixelles,  1907. 
LeM  Obt.  Antron.,  Bnucelles,  1907. 
Letter  frx>m  Director,  1913. 

Letter  from  Director,  1897. 
Letter  fr^m  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 

Lc8  Obt.  Asinn.,  Broxelles,  1907. 
Letter  from  Director,  1913. 
MonOdy  Notkea,  R.  A .  8.,  1894. 
British  KauHeal  Almanac,  1872. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Letter  frt>m  Director,  1897. 
Letter  from  Director,  1897. 
PublieaUons  of  the  Obe.,  1892. 
Ortttt  Trig.  Survey  oflnHa,  1906. 

Annuario  del  Obs.,  1912. 

Les  Ob$.  Attron.,  Broxellee,  1907. 
Letter  from  Director,  1913. 
Aitnm.  Nach.  Nr.  758, 1851. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Mag.  and  Meteor.  Results,  1908. 
Aitrtm,  ResulU,  1881-84. 
Les  Obs,  Astron.,  Bruxelles,  1907. 
Letter  from  Director,  1894. 

British  Nautical  Almanac. 
Letter  from  Director,  1913. 
See  footnote  (*). 
Letter  from  Director,  1913. 
Letter  from  Director,  1912. 

Let  Obs.  Astrnn.,  Broxelles,  1907. 
PublicaUons  of  the  Obs.  1900. 
Aatrophyaical  Journal,  1906. 
Letter  from  C.  G.  Abbot,  1912. 
Letter  from  Director,  1897. 


Longitode. 


Letter  from  the  Dean,  1913. 
Letter  from  the  Dean,  1913. 
See  footnote  (c). 
Letter  from  Director,  1913. 
Letter,  Director  new  Obe.,  1913. 

F.  J.  8.  Astron.  Gesell,  1910. 
Transvaal  Obs.  Circular,  1910. 
Letter  from  Director,  1913. 
Publications  of  the  Obs.,  1911 . 
Letter  from  Director,  1913. 

Letter  from  Director,  1897. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 
Les  Obs.  Astron.,  Bruxelles,  1907. 
Astron.  Nach.,  Nr.  3993, 1905. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter,  Director  new  Obs.,  1913. 

Les  Obs.  Astron.f  Bruxelles,  1907. 
Astron.  Nach.,  Nr.  3202, 1893. 
Monthly  Notices,  R.  A.  8.,  1894, 
British  Nautical  Almanac,  1872. 
Asir(m.  Nach.,  Nr.  3993, 1905. 

Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1897. 
Astron.  Nach.,  Nr.  3202, 1893. 
Letter  from  Director,  1912. 
Oreat  Trig.  Survey  of  India,  1901. 

Astron.  Nach.,  Nr.  3993, 1905. 
Les  Obs.  Astron.,  Bruxelles,  1907. 
Lick  Obs.  Bulletin,  1908. 
British  NauHeai  Almanac,  1901. 
Astron.  Nach.  Nr.  3993, 1905. 

Letter,  Director  new  Obs.,  1913. 
Mag.  and  Meteor.  ResulU,  1906. 
^  Astron  Results,  1881-84. 
Les  Obs.  A  stron.,  Bruxelles,  1907. 
Letter  from  Director,  1894. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Les  Obs.  Astron^  Bruxelles,  1907. 
Letter  from  Director,  1913. 
U.  8.  C.  and  G.  8.  Report,  1897. 

Astron.  Nach.,  Nr.  3993, 1905. 

U.  8.  C.  and  O.  8.  Report,  1897. 
Astrophysical  Journal,  1906. 
Letter  from  G.  G.  Abbot,  1912. 
Astron.  Nach.,  Nr.  3993, 1905. 


Description. 


o  Fuertes  Obs.,  Cornell  Univ. 
&  Fuertes  Obs.,  Cornell  Univ. 
Mr.  Hall's  Obs.,  Montego  Bay. 
Univ.  Obs.,  since  1888. 
Univ.  Obs.,  before  1888. 

The  late  Dr.  Winkler's  Obs. 
Union  Obs.,  formerly  Transvaal  Obs. 
Archiepiscopal  Haynald  Obs. 
EngeUiardt  Obs..  Univ.  of  Kasan. 
University  Observatory. 

Meteorological  Obs.,  London. 
Imperial  Univ.  Obs. 
d  Royal  University  Obs. 
Near  Asz6d,  Hungary. 
Royal  University  Obs. 

Obs.  of  the  Benedictines. 
National  Univ.  Obs. 
University  Observatory. 
University  Obs.,  since  1861. 
University  Obs.,  before  1861. 

University  Obs.,  Oointe. 
Obs.  of  Lisbon. 
Bidston,  Birlcenhead,  since  1867. 
Liverpool  Obs.,  before  1867. 
Ro)ral  Univ.  Obs.,  since  1867. 

Royal  Univ.  Obe.,  before  18«7. 
Manora  Observatory. 
Obs.  of  the  Univ.,  St.  Oenis  Laval. 
Washburn  Obs.,  Univ.  of  V/is. 
Obs.  founded  by  East  India  Co. 

Astron.  and  Meteorolog.  Oba. 
Meteorological  Observatory. 
Clironom.  and  Time  Sta.,  Navy  Yd. 
Col.  Cooper *s  Observatory'. 
See  footnote  («). 

See  footnote  (/). 
Royal  Alfred  Obs. 
^Government  Observatory. 
Seine-et-Oise,  near  Paris. 
Wesleyan  University  Obs. 

Rojral  Observatory,  Brera. 
Obs.  Univ.  of  Minn. 
International  Lat.  Obs. 
Royal  Univ.  Geophysical  Obe. 
McGiU  University  Obs. 

Obs.  of  the  Imperial  Univ. 
Lick  Obs.,  Univ.  of  Cal. 
Solar  Obs.,  Carnegie  Inst. 

Branch  of  Smithson.  Astrophys.  Obe. 
Royal  Observatory. 


a  Since  1002. 

b  Before  1902. 

eBritisk  Report  on  Transit  of  Venus,  1882. 

d  Old  position  of  meridian  circle,  C'.Q  N.,  0'.12  E. 

eNatk)nal  Obs.,  Univ.  of  Aix-Biarseilles,  since  1864-M. 

/National  Obs.,  at  Accoules,  before  1864-66. 

9  Transferred  from  Williamstown  in  1861. 

*  ResuUate  des  Intemaiionalen  Breiiendienstes,  1900-1908. 

i  With  the  new  values  of  tlie  longitudes  of  Adelaide  and  8ydney . 
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No. 


151 
152 
L53 

L54 

L55 

L56 

L57 
158 
159 
L60 

L61 
L62 
L63 
164 
L65 

[66 
L67 
[68 
[69 
L70 

[71 
L72 
[73 
[74 
[75 

[76 
[77 
[78 
[79 
180 

L81 
[82 
[83 
[84 
185 

L86 
[87 
188 
[89 
[90 

[91 
[92 
[93 
[94 
[95 

L96 
[97 
[98 
199 
200 
201 


Naples,  Italy  .    . 
Nashville.  Tenn.      .     . 
Neuch&tel,  Switzerland 
New  Brunswick,  N.  J. 
New  Haven,  Conn. 

New  Haven,  Conn. 
New  York,  N.  Y. 
NewYork,  N.  Y. 
Nice,  France  .    . 
Nikolaieff,  Russia 

Northampton,  Mass. 
Northfield,  Minn .     . 
Oakland,  Cal.       .     . 
Odessa,  Kussia     .     . 
Odessa,  Russia     .    . 

0-G3ralla,  Hungary  . 
Omalia,  Nebr.  .  . 
Orono,  Me.  .  .  . 
Ottawa,  Canada  .  . 
Oxford,  Miss.  .    .    . 

Oxford,  England 
Oxford,  England 
Padua,  Italy    .    .    . 
Palermo,  Sicily    .     . 
Paris,  France  .    .    . 

Perth,  West  Australia 
Philadelphia,  Pa.     . 
Pola,  Austria  .     .     . 
Potsdam,  Prussia 
Poughkeepsie,  N.  Y. 

Prague,  Bohemia 

Princeton,  N.  J.  .  . 

Princeton,  N.  J.  .  . 

Providence,  R.  I.  . 

Providence,  R.  I.  . 

Pulkowa,  Russia .  . 
Quebec,  Canada  .  . 
Quito,  Ecuador  .  . 
Riga.  Russia  .  .  . 
Rio  ae  Janeiro,  Brazil 

Rome,  Italy  .  .  . 
Rome,  Italy  .  .  . 
Rome,  Italy  .  .  . 
Rome,  Italy  .  .  . 
San  Fernando,  Spain 

San  Fernando,  Spain 
San  Francisco,  Cal. 
San  Luis,  Ar^.  Rep. 
Santiago,  Chile    .    . 
Santiago,  Chile    .     . 
Santiago,  Chile    .     . 

a  Center  of  observatory. 

h  Transit  instrument. 

c  Bench  mark  on  obs.  steps. 

d  Meridian  circle. 

<  Small  meridian  circle. 

/  Meridian  circle  pier. 

e  Bench  mark  in  east  wall. 


Latitude. 


n 


+40  51  46.3 
+36    8  54.4  & 
+46  59  50.6 
+40  30    1.4  & 
+41  19  22.3 

+41  18  36.5 
+40  48  34.6 
+40  45  23.1 
+43  43  16.9  < 
+46  58  22.1 

+42  19    1.9  b 
+44  27  41.6/ 
+37  48    5    ^ 
+46  28  37.5 
+46  28  36.7  ^ 

+47  52  27.3 
+41  16    5.6  & 
+44  54    0 
+45  23  39.1  d 
+34  22  12.6 

+51  45  35.6  <« 
+51  45  34.2 
+45  24    l.Oi 
+38    6  44.0* 
+48  50  11.2  I 

-3157  8.9  tf 
+39  58  2.10 
+44  5148.6*' 
+52  22  56.0  P 
+41  41 18 

+50    5  16.00 
+40  20  55.8 
+40  20  57. 8 <« 
+41  50  21 
+41  49  46.4 

+59  46  18.7  fl 
+46  47  59.2 
-  0  14    0 
+56  57    9.3 
-22  54  23.8  o 

+41  53  53.6  <« 
+41  53  33.6  <* 
+41  54  12.4  <* 
+41  54  16.7 
+36  27  42.0  » 

+36  31    7 
+37  4^  27.9 
-33  17  45.7 
-33  26  42    d 
-33  26  25 
-33  33  46     ft 


h  Barometer  basin. 

i  Axis  of  tower. 

J  Barometer. 

Ji  Center  of  south  dome. 

'  South  facade  of  observatory. 

m  Level  of  obs.  terrace. 

«  Cassini's  Meridian. 


Reduction 
to  Geocen- 
tric 
Latitude. 

Alti- 
tude 

(Incluainif 

(Meters). 

altitude). 

-11  28.1 

164 

9.999388 

-11    2.0 

172  c 

9.999505 

-11  34.1 

488 

9.999254 

-11  26.7 

216 

9.999387 

-11  29.6 

40 

9.999368 

-11  29.6 

•     •     • 

9.999365 

-11  27.9 

25 

9.999380 

-11  27.7 

•  •  ■ 

9.999379 

-11  34.9 

378 

9.999330 

-11  34.2 

55 

9.999225 

-11  32.4 

70  6 

9.999345 

-11  35.5 

290/ 

9.999305 

-11  13.2 

11  <* 

9.999454 

-11  34.9 

•     •     • 

9.999234 

-11  34.9 

55  <* 

9.999237 

-11  32.4 

113 

9.999206 

-11  29.5 

344  6 

9.999390 

-11  35.6 

38 

9.999277 

-11  35.6 

850 

9.999267 

-10  47.5 

m       •       • 

9.999536 

-11  16.9 

65* 

9.999104 

-11  16.9 

64 

9.999104 

-11  35.6 

31  i 

9.999263 

-11  15.1 

76  d 

9.999451 

-11  29.8 

67  w 

9.999178 

+10  23.8 

60 

9.999597 

-11  24.6 

74  0 

y.»f«7tf4V^ 

-11  35.6 

32 '^ 

9.999277 

-11  13.3 

97  P 

9.999091 

-11  30.8 

61 

9.999360 

-11  25.1 

197  0 

9.999155 

-11  26.1 

75 

9.999395 

-11  26.1 

dbd 

9.999394 

-U  31.2 

64 

9.999356 

-11  31.2 

•     •     • 

9.999352 

-10    6.2 

76  9 

9.998914 

-11  34.4 

90 

9.999231 

+  0    5.6 

2908 

0.000198 

-10  36.9 

•     •     • 

9.998974 

+  8  17.7 

62  0 

9.999784 

-11  31.3 

51/ 

9.999354 

-11  31.3 

65  9 

9.999355 

-11  31.4 

100  rf 

9.999357 

-11  31.4 

75/ 

9.999355 

-11    4.3 

30  « 

9.999488 

-11    4.7 

•     ■     • 

9.999485 

-11  13.2 

•     •     • 

9.999454 

+10  37.6 

800 

9.999616 

+  10  39.0 

520  d 

9.999594 

+10  38.9 

619 

9.999600 

+10  40.1 

580  6 

9.999595 

Ltmgitade 

from 
Greenwich. 


Rednr- 

tianfrao) 

GrecD- 

widito 

Lo»l 

S.T.MJI. 


h    m       8 
-0  57     1.70  a 
+5  47  12.2 
-0  27  49.90  <* 
+4  57  47.45  * 
+4  51  40.58 

+4  61  42.16 
+4  55  50 
+4  55  53.64 
-0  29  12.15  « 
-2    7  53.78  o 

+4  50  33.10  6 
+6  12  35.92  / 
+8  9  6.55  <« 
-2  3  2.18  6 
-2    3    2.04  <i 

-1  12  45.49 
+6  23  46.96  6 
+4  34  40-3 
+5    2  51.98  <« 
+5  58    7.18 

+0    5    2.6 
+0    5    0.40 
-0  47  29.13  * 
-0  53  25.87 
-0    9  20.93  « 

-7  43  21.51  * 
+5  1  6.81  o 
-0  55  23.07  d 
-0  52  15.86  P 
+4  55  33.6   ^ 

-0  67  40.28  o 
+4  58  39.44 
+4  58  37.61* 
+4  45  35.95 
+4  45  37.64 

-2    1  18.57  a 
+4  44  52.71 «» 
+5  14    6.66 
-1  36  28.10*- 
+2  52  41.4   o 


-0  49  55.12  <i 

-  8^ 

-0  49  56.34  d 

-  8.20 

-0  49  48.02  <t 

-  8.1> 

-0  49  49.28* 

-  8J> 

+0  24  49.32  » 

+  4.0fi 

+0  25  10.82 

-h  4-14 

+8    9  42.86  < 

+80.45 

+4  25  22 

-+43,6& 

+4  42  46.0  d 

+-46-45 

+4  42  36.5 

+-ie,4* 

+4  42  46       6 

•+46.45 

-  9-37 
+57.04 

-  4.57 
+48-92 
+47.92 

+47.92 
+48.60 
+48-61 

-  4.80 
-21.01 

+47.73 
+61^1 
+80.35 
-20,21 

-20.21 

-11.95 
+63.05 

+46-12 
+49.75 
+58i3 

+  0-83 
+  0.83 

-  7.80 

-  8.:s 

-  1.53 

-76.12 
+49.46 

-  9-lD 

-  8-51 
+48.55 

-  9.47 
+49-06 
+49-06 

+46-92 

+46.se 

-19.« 

+46  8U 
+51.60 
-15.Ji5 

+^-37 


0  CentOT  of  dome. 

p  Center  of  middle  dome. 

ff  Main  floor. 

r  Tower  of  school. 

*  Center  of  building,  ground 

1  West  transit  pier. 
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Authority  for— 


No. 


Latitude. 


161 
152 
153 
154 
155 

156 
157 
158 
159 
160 

161 
162 
163 
164 
165 

166 
167 
168 
169 
170 

171 
172 
173 
174 
175 

176 
177 
178 
179 
180 

181 
182 
183 
184 
185 

L86 
187 
L88 
L89 
190 

191 
92 
93 
94 
95 

96 
97 
98 
99 
OO 
Ol 


Letter  from  Director,  1897. 
Letter  from  the  Dean,  1913. 
Swiss  Trianffulation,  1890. 
Letter  from  Director,  1913. 
Letter  from  Director,  1893. 

Letter,  Direotor  new  Obe.,  1808. 
amMbution»/Tom  tU  Obt.,  1M6. 
Letter  from  Director,  1879. 
Aimale$  de  PObt.,  Tome  IT,  1887. 
Lt$  Obi.  Attron.,  BnuceUes,  1907. 

Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
Letter  from  Director,  1912. 
Polkowa  MUteaungen,  No.  66, 1913. 

Letter  from  Diroctor,  1897. 

Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Letter  from  Director,  1912. 
Letter  from  ChJef  Astronomer,  1913. 
Smithaonian  Report,  1880. 

Rttddiffe  QUalogue  of  Stan,  1900. 
Oa/ord  Attrtm.  Ob»ervatkm$f  1878. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

MertHan  ObtervaOont,  Vol.  3, 1908. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
F<r0jf.  E.  Prrnn.  Oeod.  Imt.,  1906. 
Smithsonian  Report^  1880. 

Prague  Obiervatums,  1907. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1893. 
Aitwn,  Nadi.,  Nr.  2254, 1879. 

Deseriptum  de  VOhs.^  1845. 
Letter  from  Director,  1912. 
Letter  from  Director,  1897. 
Letter  from  Director,  1897. 
See  footnote  (c). 

Memorie  del  R.  Osierv. ,  1904. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Pubbl  deOa  Speeola  Vaticana,  1905. 
Annak8detObs.ylS92. 

liOtter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1897. 
Letter  from  Director,  1911. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1913. 


Longitude. 


Aatron.  Nach.,  Nr.  8202, 1893. 
Letter  from  Director,  1893. 
Astron,  Nach.y  Nr.  3202, 1893. 
Letter  from  Director,  1913. 
See  footnote  (^). 

Letter,  Direotor  new  Obe.,  1898. 
GnUrUmtioiu/nm  the  Ob».,  1900. 
British  Nautical  Almanac, 
Astron,  Nach.,  Nr.  3993, 1905. 
Aetran.  JViocft.,  Nr.  3202, 1893. 

Harvard  AnndUy  1893. 
Publ%catwn$  of  Obs.,  1901. 
Letter  from  Director,  1912. 
Astron.  Na^.y  Nr.  3993, 1905. 
Aetran.  Nach.,  Nr.  3993, 1906. 

Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Letter  from  Director,  1912. 
Letter  from  Chief  Astronomer,  1913. 
Smithsonian  Report,  1880. 

Radcliffe  Ohurvatwne,  1842. 
Otford  Attron.  Obtenathru.  1878. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nadi.,  Nr.  3202, 1893. 
Astron.  Nadi.,  Nr.  3993, 1905. 

i  Meridian  Obiervationt,  Vol.  2, 1906. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Smithsonian  Report,  1880. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Wiuthington  ObiervatiofM,  1878. 
Letter  from  Director,  1893. 
AHron.  Nadi.,  Nr.  2254, 1879. 

Astron.  Nadi.,  Nr.  3993, 1905. 
Letter  from  Director,  1912. 
Letter  from  Director,  1897. 
Astron.  Nach.,  Nr.  3993, 1905. 
See  footnote  (c). 

Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 

Letter,  Direotor  new  Obs.,  1913. 
U.  8.  C.  and  O.  8.  Report,  1897. 
Letter  from  Director,  1911. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1913. 


Description. 


Koyal  Obs.,  Capo  di  Monte. 
Obs.  of  Vanderbilt  Univ. 
Cantonal  Observatory. 
SchanckObs. ,  Rutgers  College. 
Yale  Univ.  Obs.,  since  1882. 

Yale  Univ.  Obs.,  before  1882. 
Columbia  Univ.  Obs.,  since  1897. 
Columbia  Univ.  Obs.^  beibre  1897. 
Mt.  Gros,  near  Nice. 
Naval  Observatory. 

Smith  College  Obs. 
a  Goodsell  Obs.,  Carleton  CoQege. 
Chabot  Obs^atory. 
Branch  of  Pulkowa  Obs. 
University  Observatory. 

Royal  Astrophysical  Obs. 
Creighton  University  Obs. 
Obs.  Univ.  of  Maine. 
Dominion  Astronomical  Obs. 
Obs.  Univ.  of  Mississippi. 

Radcliffe  Observatory. 
University  Observatory. 
Royal  University  Obs. 
Royal  Observatory. 
Observatory  of  Paris. 

Government  Observatory. 
Flower  Obs.,  Univ.  of  Pa. 
See  footnote  0>). 
Royal  Astropnysical  Obs. 
Yassar  College  Obs. 

Imperial  and  Royal  Obs. 
Halsted  Obs.,  Princeton  Univ. 
Obs.  of  Instruction,  Princeton  Univ. 
Ladd  Obs.,  Brown  Univ. 
Mr.  Seagrave's  Obseorvatory. 

Obs.  Central  Nicolas. 

Quebec  Obs.,  Plains  of  Abrabam. 
National  Observatory. 
Polytechnic  School  Obs. 
National  Observatory. 

Royal  Obs.  at  Roman  College. 
Royal  Univ.  Obs.  at  Capitol. 
Vatican  Obs.,  since  1906-7. 
<*  Vatican  Obs.,  before  1906-7. 
Naval  Obs.,  since  1797. 

«  Naval  Obs.,  before  1797. 
Davidson  Observatory. 
Southern  Obs.  of  Carnegie  Inst. 
/National  Obs.,  since  1862. 
^National  Obs.,  before  1862. 
National  Obs.,  Espejo. 


a  Old  obsenratory,  1877-1889,  415  feet  W. 

h  Observatory  of^Imperial  and  Rojral  Ilydrographic  Office. 

c  Green  and  Davis,  rdeffntphic  DeUrmiruUUms  of  Longitudet  on  the  Eatt  CoaH  cf  South  America,  1880. 

'  In  the  Gregorian  tower. 

« In  Cadis. 

/  In  Quinta  Normal. 

9  On  the  hUl  Santa  Lucia,  in  Santiago. 

A  Based  upon  data  from  the  U.  S.  C.  and  G.  Survey. 

i  With  the  new  value  of  the  longitude  of  Sydney. 
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No. 

Place. 

Latitude. 

Reduction 
to  Geocen- 
tric 
Latitude. 

Alti- 
tude 
(MeUn). 

(Incluaing 
aUUude). 

Lon^tode 

from 
Greenwich. 

tioQfroffi 
Qttea- 

widito 
Local 

S.T.SLN. 

•       t        n 

»          n 

h   m      8 

s 

202 

South  Bethlehem,  Pa.  . 

+40  36  23.2  a 

-11  27.2 

110 

9.999391 

+  5    131.96a 

+  49.5S 

203 

South  Hadley,  MaaR.     . 

+42  15  18.2  6 

-11  32.2 

76  «> 

9.999346 

+  4  50  20.40  ft 

+  47.70 

204 

St.  Louis,  Mo.      .     .     . 

+38  38    3.0 

-11  18.1 

•     •      • 

9.999432 

+  6    0  49.26 

+  59.27 

205 

St.  Petersburg,  Russia  . 

+59  56  32.0 

-10    4.2 

4 

9.998906 

-  2    111.4 

-  19.91 

206 

Stockholm,  Sweden 

+59  20  32.6  c 

-10  11.3 

44c 

9.998922 

-  1  12  13.97  c 

-  11.87 

207 

Stonyhuist,  England     . 

+53  50  40 

-11    3.4 

117'c 

9.999056 

+  09  52.68 

+     l.S? 

208 

Strassbuig,  Alsace    .    . 

+48  35    0.3  c 

-11  30.5 

144  c 

9.999190 

-  0  31    4.52  c 

-     5.11 

209 

Swarthmore,'Pa.       .     . 

+39  54  23.3 

-11  24.3 

•      •      • 

9.999401 

+  51  24.89 

+  49.52 

210 

Sydney,  N.  S.  W.     .     . 

-33  51  41.1 

+10  42.9 

44 

9.999552 

-10    4  49.31 

-  9^.36 

211 

Syracuse,  N.  Y.   .     .     . 

+43    2  13.1 

-11  33.9 

160 

9.999332 

+  54  33.36 

+  50.0S 

212 

Tacubaya,  Mexico    .     . 

+19  24  17.5  c 

-  7  14.8 

2285  c 

9.999995 

+  6  36  46.67  c 

-h  evi8 

213 

Tashkent,  Turkestan     . 

+41  19  31.3 

-11  29.6 

457 

9.999396 

-  4  37  10.80 

-  45.5S 

214 

Taunton,  Mass.     .     .     . 

+41  54    0 

-11  31.3 

8 

9.999351 

+  4  44  20 

+.  46.71 

215 

Teramo,  Italy      .     .     . 

+42  39  27     tf 

-11  33.1 

398 

9.999358 

-0  54  56 

-   9,oe 

216 

Tokyo,  Japan  .... 

+35  39  17.0  c 

-10  58.3 

25 

9.999507 

-  9  18  58.22  c 

-  91.82 

217 

Toronto,  Canada  .     .    . 

+43  39  46.0  / 

-11  34.8 

110(7 

9.999313 

+  5  17  34.70^ 

+  52.17 

218 

Toronto,  Canada  .     .     . 

+43  40    0.8(^1-1134.8 

116(7 

9.999313 

+  5  17  35.60  (T 

+-  52.17 

219 

Toulouse,  France      .     . 

+43  36  44.0    I-1I34.7 

194 

9.999320 

-  0    5  51.23 

-     0.96 

220 

Triest,  Austria     .     .     . 

+45  38  35.5*  -1135.5 

68  i 

9.999260 

-0  55   6.23* 

-   9m 

221 

Triest,  Austria     .     .     . 

+45  38  45.4  i 

-11  35.5 

26  « 

9.999257 

-  0  56   3.0 

-     9.04 

222 

Tschardjui,  Turkestan  . 

+39    Sll.O*' 

-11  20.7 

188  rf 

9.999433 

-  4  14  17.2   d 

-  4i.n 

223 

Tschardiui,  Tiurkestan  . 

+39    8  10.7  d 

-11  20.7 

167 

9.999431 

-  4  13  57.3 

-  41.72 

224 

Tulse  Hill  England      . 
Turin,  Italy     .... 

+51  26  47 

-11  18.6 

48 

9.999111 

+  00  27.7 

+     0.03 

225 

+45    2  16.2  * 

-11  35.7 

618* 

9.999313 

-  0  31    3       * 

-     5-10 

226 

Turin,  Italy     .... 

+45    4    8.3  c 

-11  35.7 

276' 

9.999288 

-  0  30  47.15  c 

-     5.06 

227 

Tuscaloosa,  Ala.  .     .     . 

+33  12  36.8  c 

-10  36.7 

69 

9.999568 

+  5  50  11.74  c 

+  57.53 

228 

Ukiah,  Cal 

+39    %\2.\d 

-11  20.7 

220  d 

9.999435 

+  8  12  50.3   d 

+-  80.9$ 

229 

Upsala,  Sweden   .     .     . 

+59  51  29.4  & 

-10    5.2 

21  b 

9.998909 

-  1  10  30.12  ft 

-  11.58 

230 

Urbana,  III 

+40    6  20.2  I 

-11  25.2 

236  i 

9.999412 

+  5  52  53.90  I 

+  57.97 

231 

Utrecht,  Netherlands    . 

+52    5    9.7 "» 

-11  15.0 

12  m 

9.999093 

-  0  20  31.0   •• 

-     3.37 

232 

Utrecht,  Netherlands    . 

+62    5  13 

-11  15.0 

23 

9.999093 

-  0  20  28.9 

-     3.36 

233 

Venice,  luly  .... 

+45  26  10.5  c 

-11  35.6 

15  c 

9.999261 

-  0  49  22.12  c 

-     8.U 

234 

Vienna,  Austria   .     .     . 

+48  13  55. 1» 

-11  31.5 

240  < 

9.999205 

-  1    5  21.36» 

-  10.74 

235 

Vienna,  Austria   .     .     . 

+48  12  35.5 

-11  31.6 

186^ 

9.999202 

-15  31.61 

-  10.76 

236 

Vienna,  Austria   .     .     . 

+48  12  53.8 

-11  31.6 

214 

9.999204 

-  1    5  25.17 

-  10.75 

237 

Vienna,  Austria   .     .     . 

+48  12  46.7  c 

-11  31.6 

285 

9.999209 

-  1    510.96 

-  10.71 

238 

Warsaw,  Russia    .     .     . 

+52  13    4.6  c 

-11  14.3 

121c 

9.999097 

-  1  24    7.25  c 

-  13.82 

239 

Washington,  D.  C.    .     . 

+38  55  14.0  0 

-11  19.6 

82  P 

9.999431 

+  58  15.78  0 

+-  50.64 

240 

Washington,  D.  C.    .     . 

+38  53  38.7  ff 

-11  19.4 

31'- 

9.999428 

+  5    8  12.15  ff 

+-  50.63 

241     Washington,  D.  C.    .     . 

+38  53  17.3  » 

-11  19.4 

10  « 

9.999427 

+  58    6.24  « 

+  50.61 

242 

Washington,  D.  C.    .     . 

+38  56  14.8  o 

-11  19.7 

•     •     • 

9.999425 

+  5    8   0.0   « 

+-  50.60 

243 

Wellesley,  Mass.  .     .     . 

+42  17  34.8 

-11  32.3 

61 

9.999344 

+  4  45  12.7 

H-  4S.85 

244 

W^ellington,  N.  Z.     .     . 

-4117    3.8  ft 

+11  29.5 

127  & 

9.999375 

-1139   4.27  ft 

-114.84 

245 

West  Point,  N.  Y.     .     . 

+41  23  22.1 

-11  29.9 

170 

9.999375 

+  4  55  50.55 

+  4S.eo 

246 

Wilhelmshaven,  Germany 

+53  31  52.1  c 

-11    5.7 

9c 

9.999057 

-  0  32  35.06  c 

-     5.35 

247 

Williams  Bay,  Wis. 

+42  34  12.6  < 

-11  33.0 

320  < 

9,999355 

+  5  54  13.24  « 

+-  58.19 

248 

Williamstown,  Mass. 
Winchester,  Afaas.     .     . 

+42  42  30 

-11  33.2 

213 

9.999344 

+  4  52  50 

+  43,10 

249 

+42  27  11 

-11  32.7 

30 

9,999338 

+  4  44  32.4 

+  46.74 

250 

Windsor.  N.  S.  W.    .     . 
Z6-S6,  China   .... 

-33  36  30.8  & 

+10  40.6 

16'- 

9.999556 

-10    3  19.9 

-  99.11 

251 

+31    5  48.0  c 

-10  14.4 

100  c 

9.999619 

-  8    4  44.82  c 

-  79.63 

252 

Zurich,  Switzerland 

+47  22  38.3  c 

-11  33.5 

469  c 

9.999243 

-  0  34  12.26  c 

-     5.62 

a  Center  of  dome. 

t  Transit  instrument. 

e  Meridian  circle. 

'  Zenith  telescope. 

«  Great  transit  mstrument. 

/  Main  dome. 

9  Transit  pier. 


h  Equatorial  pier. 

i  Barometer  cistern. 

j  Stone  pier  in  terrace  wall. 

*  Prime  vertical  instrument. 

I  i2-inch  equatorial. 

m  Altazimuth  pier. 

«  Central  dome. 


o  Center  of  the  dock  room. 

p  Ground  floor  of  main  building. 

q  Small  dome. 

r  Barometer. 

«  Siderostat  pier. 

<  40-iDoh  equatoiiaL 
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Authority  f  jr— 


Latitude. 


Letter  from  Director,  1913. 
Amer,  Jour,  ofSci.y  1883. 
Letter  from  Director,  1897. 
Astrtm.  Naeh,,  Nr.  2582, 1884. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
Annalen  der  Steraw.,  1896. 
Letter  from  Director,  1912. 
Astrtm.  Results,  1879-^81. 
Letter  from  Director,  1891. 

Annuario  del  Ohs.,  1902. 
Letter  from  Director,  1897. 
L€9  Ob»,  Attron.,  Bnixelles,  1907. 
Pubbl  deWOsserv.,  1900. 
Annales  de  VObs.,  1894. 

Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
Annalea  de  VObs.,  1912. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obe.,  1913. 

Astron,  Nock.,  Nr.  4588, 1912. 
See  footnote  (<). 
British  Nautical  Almanac, 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter  from  Director,  1897. 
See  footnote  (<). 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter,  Director  New  Obs.,  1913. 
Letter  from  Director,  1913. 
See  footnote  (*). 

Letter,  Director  new  Obe.,  1913. 
Berliner  JahrbtuJi, 

Publik.  der  Stemw.,  1892. 
Astron,  Naeh.,  Nr.  4666, 1913. 
U.  8.  Naval  Ob».  Publications,  1900. 

See  footnote  (»»). 

Letter  from  Director,  1912. 

Astronomical  Joumaly  1897. 
Letter  from  Director,  1912. 

New  Zealand  Oazette,  Feb.  29, 1912. 
Letter  from  Director,  1891. 
Letter  from  Director,  1913. 

Astrophysioal  Journal^  1901. 
Letter  m>m  Director,  1893. 
Letter  from  Director,  1913. 
Monthly  NoticeSyR.A.S.,  1884. 
Annales  de  VObs.,  1907. 
Letter  from  Director,  1913. 


Deaoription. 


Longitude. 


Wa-^hiitgtnn  Obtervation*,  1875. 

Lettor  from  Director,  1913. 
U,  8.  C.  and  G.  8.  Report,  1897. 
Astron,  Nach,,  Nr.  2582, 1884. 
Astron,  Nach.y  Nr.  3993, 1905. 

MontMv  Notices,  R.  A.  8.,  1851. 
Astron.  Nach.y  Nr.  3993, 1905. 
Letter  from  Director,  1912. 
See  footnote  (*>). 
Letter  from  Director,  1891. 

Annuario  del  Obs,,  1902. 
Letter  from  Director,  1897. 

Lei  Ob$.  Astron.,  Bruxelles,  1907. 
Letter  from  Director,  1913. 
Annales  de  VObs.,  1894. 

Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
British  Nautical  Almanac 
Letter  from  Director,  1913. 
Letter,  Director  new  Obe.,  1913. 

Letter  from  Director,  1913. 
See  footnote  (0. 
British  Nautical  Almanac. 
Letter  from  Director,  1913. 
Astron.  Nach,,  Nr.  3993, 1905. 

Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obe.,  1913. 
Letter  from  Director,  1913. 
Astron,  Nach.,  Nr.  3993, 1905. 
letter,  Director  new  Oba.,  1913. 
Berliner  Jahrbuch. 

Astron,  Nath.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 
U.  8.  C.  and  O.  8.  Report,  1897. 
U.  8.  C.  and  O.  8.  Report,  1897. 

Letter  from  Director,  1912. 

Astronomical  Journal,  1897. 
Lea  Obt.  Astron.,  Bruxellee,  1907. 
New  Zealand  CfazetU,  Feb.  29, 1912. 

Letter  from  Director,  1891. 
Astron,  Nach.,  Nr.  3993, 1905. 

Astrophysioal  Journal,  1901. 
Letter  from  Director,  1893. 
Letter  from  Director,  1913. 
»  Monthl$  Nbtkes,  R.  A.  8.,  1888. 
Annates  de  I'Obs.,  1907. 
Astron.  Nach,,  Nr.  3202, 1893. 


Sayre  Obs.,  Lehigh  Univ. 

WIlUstDn  Obs.,  Mt.  Holyoke  Coll. 

«  Washington  University  Obs. 
Imperial  University  Obs. 
Obs.  of  Acad,  of  Sci. 

Stonyhurst  College  Obs. 
Imperial  Univ.  Obs. 
Sproal  Obs.,  Swsrthmore  College. 
Government  Observatory. 
Syracuse  Univ.  Obs. 

National  Observatory. 
Tashkent  Observatory. 
Mr.  Metcalfe  Obs.,  before  1911. 
CoUtirania  Observatory. 
University  Observatory. 

tFniversity  Observatory. 
Meteorological  Observatory. 
University  Observatory. 
« Imperial  and  Royal  Maritime  Obs. 
d  Imperial  and  Royal  Maritime  Obs. 

International  Lat.  Obs.,  since  1909. 
International  Lat.  Oba.,  before  1909. 
Obs.  of  Sir  W.  Huggins,  London. 
/  Royal  Obs.  of  the  Univ., since  1913. 
g  Royal  Obs.  of  the  Univ.,betore  1913. 

Obs.  Univ.  of  Ala. 
International  Lat.  Obs. 
University  Observatory. 
Obs.,  Univ.  of  lU. 
University  Obs.,  since  1855.* 

University  Obs.^  before  1855. 
Obs.  of  the  Nautical  Institute. 
i  Imperial  and  Royal  Univ.  Obs. 
/Imperial  and  Royal  Univ.  Obs. 
Oppolzer  Obs.,  Josephstadt. 

Kuffner  Obs.,  Ottakring. 
Imperial  University  Obs. 
U.  S.  N.  Obs..  Georgetown  Hcl^hta. 
U.  S.  Naval  Obs.,  1842-1893. 
Smithsonian  Aetrophyslcal  Ob.i. 

Catholic  Univ.  Obs.,  Brookland. 
Whitin  Obs.,  Welleslcy  College. 
Hector  Observatory. 
*  U.  S.  Military  Academy. 
Imperial  Naval  Obs. 

Yerkes  Obe,,  Univ.  of  Chicago. 
Field  Memorial  Obs.,  Williams  Coll. 
\Ir.  Metcalf*s  Obs.,  since  1911. 
Mr.  John  Tebbutt's  Obs. 
Obs.  of  the  JesuiU  near  Shanghai. 
Obs.  of  Swiss  Polytechnic  School. 


a  Old  obeervstory  0«.125  E.  *  Since  1879. 

ft  Letter  from  Qovemment  Aetronomer  at  Adelaide,  1913.  J  Belbre  1879. 

«  Since  1898.  *  Old  observatory  9"  N.,  1».2  E. 

4  Befbre  1898.  '  Remltate  des  Internationalen  Breitendienstes,  Band  1, 1903. 

eRetuUaUdes  JnUmaHonaUn  Breitendienstes,  1900-1908.   »»  Washirwton  Observations  for  1892,  Appendix  I,  pp.  XXI  and 

/AtPtnoTorinese.  XXxlI. 

^  At  PalaoEO  '^t^»mA  »  And  the  new  value  of  the  longitude  of  Sydney. 

h  Astron,  ArbeUtn  des  K.  K.  Oradnussungs-Bureau,  18S6. 


682  LUNAR  DISTANCES. 

THE  COMPUTATION  OP  LUNAR  DISTANCES. 

The  tables  of  lunar  distances  formerly  given  on  pages  XTTT  to  A Vlll, 
inclusivei  for  each  month  of  the  Greenwich  Ephemeris,  are  omitted,  as  it  has 
been  decided  by  the  authorities  of  the  Navy  Department  that  they  are  now 
of  little  practical  use  to  navigators.  However,  in  case  it  is  desired  to  tb6 
this  method,  the  angular  distance  between  the  Moon  and  any  heavenly  body 
may  be  calculated  by  solving  the  spherical  triangle  of  which  the  known  parts 
are  the  polar  distances  of  the  Moon  and  the  other  body  and  the  difference  of 
their  right  ascensions,  or,  in  other  words,  the  angle  at  the  pole  between  their 
hour-circles.  Then,  the  Greenwich  mean  time  of  the  observation  being  approx- 
imately known,  and  the  lunar  distances  for  the  star  or,  other  body  calculated 
for  the  even  hour  before  and  after,  the  required  lunar  distance  may  be  inter- 
polated and  the  loligitude  derived  by  the  methods  ^ven  in  books  on  navigation. 

EXAMPLE  1. 

Pind  the  lunar  difitance  of  Aldebaran,  May  9, 1916,  at  6  P.  M.  Greenwich  Mean  Time. 

Let  a  and  B  =>  Right  Ascension  and  Declination  of  the  star 
"  o'and*'-    "  "  "  '*  **   "  Moon 

"  D=Lunar  Distance 

Also  let  tan  M^tan  ^'  sec  (or— a/) 

Then  cos  D="8in  B^  cos  (M— ^)  cosec  M 

a=       4»»  31«   6-.7  M-    36**  13'  35^' 

af^        8»»  66»  37M  «-+16**  20^  ^^ 

a-afr=.      19»»  34~  29».6  M-*«    19^  63^    C' 

a-'Of^      293**  37'  W  sin  ^^=9.449758 

^/=-(.    160  21'  38'^  cos  (M-«)=9.973307 

tan  ^'-9.467709  cosec  M»-0.228429 

sec  (a-  tt')=0.397157  cos  D-=9.651494 

tan  M-.9.864866  D=63**  22'  12" 

EXAMPLE  2. 

Pind  the  lunar  distance  of  Jupiter,  March  6,  1916,  at  noon,  Greenwich  Mean  Time.    In  thi 
case  the  distance  is  smaller  and  the  following  method  is  more  accurate: 

Lot  a  and  ^= Right  Ascension  and  Declination  of  the  planet 
*'    a'and<5'=    **  "  **  '*  "    *'   Moon 

*  •  D = Lunar  Distance 

Also  let  tan  N=tan  H  ia-a')  cos  J4  (*+*0  cosec  J^  (<5-*0 
Then  sin  J^  D=8in  J^  {a— a*)  cos  J^  (^+^0  cosec  N 
Sin  N  and  sin  \^  {a—a^  have  the  same  algebraic  sign. 

a=        0»»  21*   4».8  tan  J^  (a -o^) =8.777268  n    ' 

a'^        0»»48«29-.7  cos  J^  (<5+*0 =9.^^815 

a-a^=      23'^32«35M  cosec  H  (*~^0=L089983n 

a^a"^    353^    8'  46"  tan  N=9.865066 

d  =+    l^    4/  49//  N— 36®  14'  20" 

5'=+  10«>  24'  19" 
*+<5'=4-  ll"*  29^    8"  sin  H  (a-^)=8.776490 

*-<5'=-    9®  19'  30"  cos  H  (<5+<50=9.997815 

cosec  N=0.228300 

H  (a-aO=    176®  34'  23"  sin  )^  D=9.002605 

J^  r<54-<50=-f    5®  44'  34"  J^  D«  5®  46'  26" 

J^  (<5-^Q=-    4®  39'  45"  D«ll^  32'  52" 


TABLE  I.  683 

HOB  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1916. 

Reduce  the  observed  altitude  of  Polarifl  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

T^e  out  the  App.  R.  A.  and  App.  Decl.  of  Polaris  for  the  time  of  observation. 

Subtract  the  App.  R.  A.  from  the  local  sidereal  time  of  observation  and  the  remainder  is  the 
bomr-anffle  of  Polaris. 

With  this  hour-angle  as  the  vertical  argument,  and  the  App.  Decl.  of  Polaris  as  the  horizontal 
•igiiment,  take  out  the  correction  from  Table  I  and  add  it  to  or  subtract  it  from  the  true  altitude, 
according  to  its  sign. 

For  other  altitudes  than  45^,  corrections  taken  from  the  supplementary  table  at  the  bottom 
<tf  Table  I  (Table  la)  may  be  applied  when  necessary  for  the  degree  of  accuracy  required. 

Exami^le, — 1916,  August  5,  at  10**  40"  30*  P.  M.  local  mean  solar  time,  in  longitude  59®  west 
ol  Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  33®  20^  0^^,  required  the  latitude  of  the 
!>]ace. 

h      m  8 

Local  astronomical  mean  time 10    40  30 

Reduction  from  Table  III  for  10»»  40»  30* +  1  45 

Greenwich  sidereal  time  of  mean  noon,  August  5,  page  10        .             8    54  49 

Reduction  from  Table  III,  for  longitude  (=3»»66»  west,  or  plus)               +  0  39 

h      m      I 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time  .  19    37    43 

R.  A.  ot  Polaris  (page  281)  for  time  of  observation    ...  1    30    18 

h     m      8 
Remainder  is  equal  to  hour-angle  of  Polaris  ....  18      7    25 

Decl.  of  Polaris  (page  281)  for  time  of  observation  88®  5^  25''' 

True  altitude      .        .        .        .      • +33    20      0 

Correction  from  Table  I -1    32 

Correction  from  Table  la —14 

Latitude  of  the  place +33    18    14 

Observations  of  Polaris  for  latitude  should  be  made  when  practicable  near  the  times  of  upper 
or  of  lower  culminations  (hour-angle  0^  or  12'').  However,  at  sea,  if  made  near  elongation  (hour- 
Ukgle  6^  or  18^),  the  hour-angle,  and  hence  the  local  time,  should  be  known  within  one  minute. 
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1*R  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  0F  POLARIS,  l»li 


Decl. 


H.A. 
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48  25 

49  2 

+49  39 

50  15 

50  50 

51  25 

52  0 

+52  34 

53  7 

53  40 

54  12 

54  44 

+55  15 

55  45- 

56  15 

56  45 

57  14 

+57  42 

58  10 

58  37 

59  4 
+59  30 


51 
50 
51 
50 
50 

49 
50 
49 
49 
48 

49 
48 
47 
47 
47 

47 
46 
46 
46 
45 

45 
45 
44 
43 
44 

43 
42 
42 
42 
41 

41 
40 
40 
39 
39 

39 
38 
37 
37 
37 

36 
35 
35 
35 
34 

33 
33 
32 
32 
31 

30 
30 
30 
29 
28 

28 
27 
27 
26 


88*  52^  10" 


tr 


+19  53 

20  44 

21  34 

22  24 

23  14 

+24  4 


51 
50 
50 
50 
50 


24  54^ 

25  43  ^^ 


26  32 

27  21 

+28  9 

28  57 

29  45 

30  33 

31  20 

+32  7 


49 
49 
48 

48 
48 
48 
47 

47 


34  25 

35  11 


32  53|g 

OO  S9    Alt 

46 
45 
+35  56  ^c 

36  41  X^ 

37  25;: 

38  9  ** 
38  53 


+39  36 

40  19 

41  1 

41  43 

42  25 

+43  6 

43  47 


44 
43 

43 
42 
42 
42 
41 


41 

44  27^2 

45  7  *" 
45  46 


+46  25 
47  3 

47  41 

48  18 
48  55 

+49  31 
50  7 

50  43 

51  18 

51  52 

+52  26 

52  59 

53  3;: 

54  4 

54  36 

+55  7 

55  37 

56  7 

56  37 

57  6 

+57  34 

58  1 
58  28 
58  55 

+59  21 


39 
39 

38 
38 
37 
37 
36 

36 
36 
35 
34 
34 

33 
33 
32 
32 
31 

30 
30 
30 
29 
28 

27 
27 
27 
26 


h  m 
16  54 
51 
48 
45 
42 

16  39 
36 
33 
30 

27 

16  24 

21 
18 
15 
12 

16  9 

6 

3 

16  0 

15  57 

15  54 

51 
48 
45 
42 

15  39 
36 
33 
30 
27 

15  24 
21 

18 
15 
12 

15  9 

6 

3 

15  0 

14  57 

14  54 

51 
48 
45 
42 

14  39 

36 
S3 
30 

27 

14  24 

21 
18 
15 
12 

14  9 

6 

3 

14  0 

13  57 


TABLE  I. 
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POR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1916. 


\sl>ecl. 

Decl.  >/ 

88°  51'  20^' 

88°  51'  30^' 

88°  51'  40" 

88°  51'  50" 

88°  52'   0" 

88°  52'  10" 

H.A^\ 

y^YL^K, 

h    m 

/     // 

/     // 

/     // 

/  // 

/     // 

/          // 

h    m 

10    3 

+60    5  oc 

60  30  ;2 
60  55  ;? 

61  19  ^l 
61  43  11 

+59  56  OK 
60  21  i% 

60  46  ;? 

61  10  2| 
61  34  24 

+59  47  Oft 
60  13  f. 

60  37  it 

61  2|^ 
61  25  23 

+59  88  „t, 
60    4^6 

60  28SI 

60  63  ,, 

61  16  23 

+59  30  25 

59   00  orr 

60  2o;2 

60  44  il 

«1  '21 

+59  21   or; 

59  46  1^ 

60  11  ^l 
60  35  il 
60  58  23 

13  57 

6 

54 

9 

61 

12 

48 

,  15 

45 

10  18 

+62      6  n^ 

62  29  ii 

62  51  5f 

63  12  ;} . 
63  33  21 

+61  57  «9 

62  19  ;; 

62  41  ;f 

63  2;i 

63  23  21 

+61  48  OQ 
62  11  ;f 
62  32  ;l 

62  53  ;t 

63  14  21 

+61  39  OQ 
62    2  5f 
62  23  ;| 

62  44  ;| 

63  521 

+61  30  00 

61  52  ;; 

62  14  il 
62  35  ;1 
62  55  $g 

+61  21  00 
6143^ 
62    5ff 
62  26  ;1 
62  46  20 

13  42 

21 

39 

24 

36 

27 

33 

30 

30 

10  33 

+63  53  ,Q 
64  12  \l 
64  30  1° 

64  48  1? 

65  5  1^ 

+63  43  TO 
64    2I5 
64  21  jj 
64  39  1? 
64  56  j^ 

+63  34  ,0 

63  53  12 

64  12  1? 
64  29  \l 
6447I8 

+63  24  on 

63  44  il 

64  2  1° 
64  20  |2 
64  37  j^ 

+63  15  TO 
63  34  \l 

63  53  iQ 

64  1li» 
64  28  1J 

+63    6  ,Q 
63  25  12 

63  43  I2 

64  ll« 
64  18  1^ 

13  27 

36 

24 

39 

21 

42 

18 

45 

15 

10  48 

+65  22  ^^ 
65  38  1^ 

65  53  1^ 

66  8  1^ 
66  22  1^ 

+65  13  ift 
65  29  :S 
65  44  1^ 

65  59  12 

66  13  \l 

+65    3  ift 
65  19  I? 
65  34  ;l 

65  49  1^ 

66  3  11 

+64  54  ,ft 
65  10  1^ 
65  25  1? 
65  40  12 
65  54  J3 

+64  44  ,ft 
65    0]l 
65  15  12 
65  30  12 
65  44  \l 

+64  35  ,ft 

64  51  1^ 

65  6  12 
65  20  12 
65  34  11 

13  12 

51 

9 

54 

6 

10  57 

3 

11     0 

13    0 

11     3 

+66  35  ,« 

66  48  1^ 

67  0,1; 

67  12  If 
67  23  11 

+66  26  ,« 
66  39  Is 

66  51  If 

67  2  11 
67  13  11 

+66  16  1, 
66  29  1; 
66  41  If 

66  52  II 

67  3jJ 

+66    7  no 
66  19  |o 
66  31  if 
66  42  II 
66  53  [q 

+65  57  TO 
66    9  1; 

66  21  1; 

66  33  In 
66  43  ^5 

+65  47  1^ 
66    0|^ 
66  12  If 
66  23  |i 
66  33  1^ 

12  57 

6 

54 

9 

51 

12 

48 

15 

45 

11  18 

+67  33    o 
67  42    S 
67  50    2 

67  58    ° 

68  5    ^ 

+67  23    0 
67  32    I 
67  40    I 
67  48    ? 
67  55    7 

+67  13    0 
67  22    X 
67  30    ; 
67  38    I 
67  46    I 

+67    3    Q 
67  12    X 
67  20    I 
67  28    « 
67  36    I 

+66  53    0 
67    2    ^ 
67  11    X 
67  19    ° 
67  26    ^ 

+66  43    0 

66  52    I 

67  1    2 
67    9    ? 

67  16    I 

12  42 

21 

39 

24 

36 

27 

33 

30 

30 

11  33 

+68  12    ft 
68  18    S 
68  23    2 

68  28    2 
68  32    * 

+68    2    ft 
68    8    ^ 
68  13    2 
68  17    2 
68  21    I 

+67  52    ft 

67  58    % 

68  3    X 
68    8    2 

68  11    3 

+67  42    ft 
67  48    S 
67  53    2 

67  58    X 

68  1    I 

+67  32    ft 
67  38    2 
67  43    2 
67  48    2 
67  51    3 

+67  22    ft 
67  28    2 
67  33    2 
67  38    2 
67  41    3 

12  27 

36 

24 

39 

21 

42 

18 

45 

15 

11  48 

+68  35    9 
68  37    n 
68  39    1 
68  40    i 

+68  40    " 

+68  24    Q 
68  27    5 
68  29    f 
68  30    i 

+68  30    " 

+68  14    0 
68  17    i 
68  19    f 
68  20    * 

+68  20    " 

+68    4    « 
68    7    5 
68    9    f 
68  10    i 

+68  10    " 

+67  54    « 
67  57    i 

67  59    f 

68  0    1 
+68    0    " 

+67  44    0 
67  47    X 
67  49    f 
67  50    i 

+67  50    " 

12  12 

51 

9 

54 

6 

11  57 

3 

12    0 

12    0 

TABLE  la. 


Table  1  has  been  computed  for  an  altitude  of  45°.    For  other  altitudes,  corrections  taken 
ChQm  the  following  table  may  be  applied  when  the  desired  degree  of  accuracy  requires  it. 


Altitude. 

Altitude 

.    ^^^---^ 

^*******^ 

10° 

20° 

30° 

40° 

50° 

60° 

70° 

..-^-''^'^ 

^.A. 

^■"■"•^--^ 

^,^^ 

H.  A. 

h 

li 

// 

II 

II 

// 

II 

II 

// 

h 

h 

0 

12 

0 

0 

0 

0 

0 

0 

0 

12 

24 

1 

11 

-  2 

-  2 

-  1 

0 

0 

+  2 

+  5 

13 

23 

2 

10 

8 

7 

4 

-2 

+2 

8 

18 

14 

22 

3 

9 

17 

13 

9 

3 

4 

15 

36 

15 

21    . 

4 

8 

25 

20 

13 

5 

6 

23 

54 

16 

20 

5 

7 

32 

24 

16 

6 

7 

28 

67 

17 

19 

« 

6 

-34 

-26 

-17 

-7 

+8 

+30 

+72 

18 

18 

TABLE  II. 

SIDEREAL  INTO  MEAN  SOLAK  TIME. 
TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME 


TABLE  II. 


INTO  MEAN  SOLAB  TIME. 
FROM  A  SIDEREAL  TIME  INTERVAL. 


690  TABLE  II. 


SIDEKEAIy  INTO  MEAN  SOLAK  TIME. 
TO  BE  SUBTRAcrrED  FROM  A  SIDEREAL  TIME 
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MEAN  SOLAS  INTO  SIDEEEAL  TIMB. 

TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 
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TABLE  III. 


MEAN  SOIAR  INTO  SIDEREAL  TIME. 

TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 

8*^ 

9^ 

m     s 

10*^ 

IP 

12*^ 

IS*^ 

14h 

15^ 

Tor 

Seoonds. 

ni 

m     s 

m     s 

m     s 

m     s 

m     s 

m     s 

m     8 

S          1 

0 

1  18.852 

1  28.708 

138.565 

1  48.421 

1  58.278 

2    8.134 

2  17.991 

2  27.847 

0   o.ooo 

1 

1  19.016 

1  28.873 

1  38.729 

148.585 

1  58.442 

2    8.298 

2  18.165 

2  28.011 

1     0.003 

2 

119.180 

1  29.037 

1  38.893 

148.750 

1  58.606 

2    8.463 

2  18.319 

2  28.176 

2 

0.005 

3 

1  19.:M5 

1  29.201 

1  39.058 

1  48.914 

1  58.771 

2    8.627 

218.483 

2  28.340 

3 

O.00S 

4 

119.509 

1  29.365 

1  39.222 

1  49.078 

158.935 

2    8.791 

2  18.648 

2  28.504 

4 

0.011 

5 

1 19.673 

129.530 

1  39.386 

1  49.243 

1  59.099 

2   8.956 

2  18.812 

2  28.668 

5 

0.014 

6 

1 19.837 

1  29.694 

1  39.550 

1  49.407 

1  59.263 

2    9.120 

2  18.976 

2  28.833 

6 

0.016 

7 

1  20.002 

129.858 

1  39.715 

1  49.571 

1  59.428 

2   9.284 

2  19.141 

2  28.997 

7 

0.019 

8 

1  20,166 

1  30.022 

1  39.879 

1  49.735 

1  59.592 

2   9.448 

219.305 

2  29.161 

8 

0.022 

9 

120.330 

130.187 

140.043 

149.900 

1  59.766 

2    9.613 

2  19.469 

2  20.326 

9 

0.025 

10 

1  20.495 

130.351 

140.207 

150.064 

1  59.920 

2   9.777 

2  19.633 

2  29.490 

10 

0.027 

11 

1  20.659 

1  :iO.U5 
1  30.680 

1  40.372 

160.228 

2    0.085 

2    9.941 

2  19.798 

2  29.654 

11 

O.030 

12 

1  20.823 

1  40.536 

1  60.393 

2   0.249 

2  10.105 

2  19.962 

2  29.818 

12 

0.033 

13 

1  20.987 

130.844 

140.700 

150.567 

2    0.413 

2  10.270 

2  20.126 

2  29.983 

13 

0.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2    0.578 

2  10.434 

2  20.290 

2  30.147 

14 

0.038 

15 

1  21.316 

1  31.172 

1  41.029 

150.885 

2    0.742 

2  10.698 

2  20.455 

2  30.311 

15 

0.041 

16 

1  21.480 

131.337 

1  41.193 

151.050 

2    0.906 

2  10.763 

2  20.619 

2  30.476 

16 

0.044 

17 

121.644 

1  31.501 

141.357 

1  51.214 

2    1.070 

2  10.927 

2  20.783 

2  30.640 

17 

0.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  51 .378 

2    1.235 

2  11.091 

2  20.948 

2  30.804 

18 

0.049 

19 

1  21.973 

1  31.829 

141.686 

1  51.542 

2    1.399 

2  11.'255 

2  21.112 

2  30.968 

19 

0.062 

20 

1  22.137 

1  31.994 

1  41.850 

1  51.707 

2    1.563 

2  11.420 

2  21.276 

2  31.133 

20 

0.055 

21 

1  22.302 

1  32.158 

1  42.015 

1  51.871 

2    1.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.057 

22 

1  22.466 

1  32.322 

1  42.179 

1  52.035 

2    1.892 

2  11.748 

2  21.605 

2  31.461 

22 

O.060 

23 

1  22.630 

1  32.487 

1  42.343 

152.200 

2    2.056 

2  11.912 

2  21.769 

2  31.625 

23 

0.063 

24 

1  22.794 

1  32.651 

1  42.507 

152.364 

2    2.220 

2  12.077 

2  21.933 

2  31.790 

24 

0.066 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2    2.385 

2  12.241 

2  22.098 

2  31.954 

25 

0.068 

26 

I  23.123 

1  32.979 

1  42.836 

1  52.692 

2    2.549 

2  12.405 

2  22.262 

2  32.118 

26 

0.071 

27 

1  23.287 

133.144 

1  43.000 

1  52.857 

2    2.713 

2  12.570 

2  22.426 

2  32.283 

27 

0.074 

28 

1  23.451 

1  33.;U)8 

1  43.1M 

1  53.021 

2    2.877 

2  12.734 

2  22.690 

2  32.447 

28 

o.or 

29 

1  23.G16 

1  33.472 

1  43.329 

153.185 

2    3.042 

2  12.898 

2  22.765 

2  32.611 

29 

0.079 

30 

1  23.780 

1  33.637 

1  43.493 

1  53.349 

2    3.206 

2  13.062 

2  22.919 

2  32.775 

30 

0.0^ 

31 

1  23.944 

1  :«.801 

1  43.657 

1  53.514 

2    3.370 

2  13.227 

2  23.083 

2  32.940 

31 

O.085 

32 

1  24.109 

1  33.965 

1  43.822 

I  53.678 

2    3.534 

2  13.391 

2  23.247 

2  33.104 

32 

0.0^ 

33 

1  24.273 

i1:M.129 

1  43.986 

1  53.842 

2    3.699 

2  13.555 

2  23.412 

2  33.268 

33 

0.090 

34 

1  24.437 

1  34.294 

144.150    154.007 

2    3.863 

2  13.720 

2  23.676 

2  33.432 

34 

0.093 

35 

124.601 

1  34.458 

1  44.314    1  54.171 

2    4.027 

2  13.884 

2  23.740 

2  33.597 

35 

0.096 

36 

1  24.766 

1  :W.622 

1  44.479 

1  54.335 

2    4.192 

2  14.048 

2-23.905 

2  33.761 

36 

0.099 

37 

1  24.930 

1  ;M.786 

1  'M.643 

1  54.499 

2    4.356 

2  14.212 

2  24.069 

2  33.925 

37 

O.lOl 

38 

1  25.094 

1  34.951 

1  44.807 

154.664 

2    4.520 

2  14.377 

2  24.233 

2  34.090 

38 

0.104 

39 

J  25.259 

135.115 

1  44.971 

1  54.828 

2    4.684 

2  14.541 

2  24.397 

2  34.254 

39 

0.107 

40 

1  25.423 

1  36.279 

1  45.136 

I  54.992 

2    4.849 

2  14.705 

2  24.662 

2  34.418 

40 

O.110 

41 

1  25.587 

1  :i5.444 

1  45.300 

I  55.156 

2    5.013 

2  14.869 

2  24.726 

2  34.582 

41 

0.112 

42 

1  25.751 

1  35.608 

1  45.464 

1  55.321 

2    5.177 

2  15.034 

2  24.890 

2  34.747 

42 

0.115 

43 

1  25.016 

1  35.772 

1  45.629 

1  55.485 

2    5.:M2 

2  15.198 

2  25.054 

2  34.911 

43 

o.m 

44 

1  2G.0S0 

1  35.936 

1  45.793 

1  55.649 

2    5.506 

2  15.362 

2  25.219 

2  35.075 

44 

0,130 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2    5.670 

2  15.527 

2  25.383 

2  35.239 

45 

0.12$ 

46 

1  20.408 

1  36.265 

1  46.121 

I  55.978 

2    5.834 

2  ]5.69l 

2  25.547 

2  35.404 

46 

0.126 

47 

1  26.573 

1  36.429 

1  46.286 

1  5^5.142 

2    5.999 

2  15.855 

2  25.712 

2  35.568 

47 

0.129 

48 

1  26.737 

1  36.593 

1  46.450 

1  56.306 

2    6.16:^ 

2  J6.019 

2  25.876 

2  35.732 

48 

0.131 

49 

1  26.JK)1 

1  36.758 

1  46.614 

L  56.471 

2    6.327 

2  16.184    2  26.040 

2  35.897 

49 

0.1^ 

50 

1  27.066 

1  36.922 

1  46.778 

156.635 

2    6.491 

2  16.348 

2  26.204 

2  36.061 

50 

0.137 

51 

1  27.230 

137.086 

1  46.943 

1  56.799 

2    6.656 

2  16.512 

2  26.369 

2  36.225 

51 

O.140 

52 

1  27.394 

1  37.251 

147.107 

1  56.964 

2    6.820 

2  16.676    2  26.533 

2  36.389 

52 

0.142 

53 

1  27.558 

1  37.415 

147.271 

1  57.128 

2    6.984 

2  16.841    2  26.697 

2  36.554 

53 

0.145 

54 

1  27.723 

1  37.579 

1  47.436 

1  57.292 

2    7.149 

2  17.005 

2  26.861 

2  36.718 

54 

0.148 

55 

1  27.887 

1  37.743 

147.600 

1  57.456 

2    7.313 

2  17.169 

2  27.026 

2  36.882 

55 

0.151 

56 

1  28.051 

1  37.908 

1  47.764 

157.621 

2    7.477 

2  17.334 

2  27.190 

2  37.047 

56 

0.153 

57  I  i  28.2151 

1  38.072 

1  47.928 

1  57.785 

2    7.641 

2  17.498 

2  27.354 

2  37.211 

57 

0.156 

oS  ll2S.380l 

1  38.236 

1  48. (m 

1 1  hi  M^ 

\'l   7.806 

2  17.662 

2  27.619 

2  37.375 

58 

0.159 

59  1 

I  28,544  I 

1  38.400 

i  1  48.267 

\  1 5ii.\\^ 

\1   T.^l^ 

\7.\1.%U 

x'i^i^Ki 

i  2  37.539 

59 

0.1(2 
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TABLE  IV. 


AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1916. 
[For  liour  angles  0^  to  12^*  the  star  is  west  of  north,  and  for  hour  angles  12^  to  24^  it  is  east  of  north.] 


H.A. 


h    m 

0    0 

10 

20 

0  30 
40 
50 

1  0 
10 
20 

1  30 
40 
50 

2  0 
10 
20 

2  30 
40 
50 

3  0 
10 
20 

3  30 
40 
50 

4  0 
10 
20 

4  30 
40 
50 

5  0 
10 
20 

5  30 
40 
50 

6  0 
10 
20 

6  30 
40 
50 

7  0 
10 
20 

7  30 
40 
50 

8  0 
10 
20 

8  30 
40 
50 

9    0 


W 


0  0.0 
0  3.0 
0    6.1 

0  9.1 
0  12.1 
0  15.1 

0  18.0 
0  20.9 
0  23.8 

0  26.6 
0  29.4 
0  32.1 

0  34.8 
0  37.4 
0  39.9 

0  42.3 
0  44.7 
0  46.9 

0  49.1 
0  51.2 
0  53.2 

0  55.1 
0  56.9 

0  58.6 

1  0.1 
1  1.6 
1    2.9 

1  4.1 
1  5.2 
1    6.2 

1    7.0 

1  7.7 
1    8.3 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


8.7 
9.1 
9.3 

9.3 
9.2 
9.0 

8.7 
8.2 
7.6 

6.9 
6.0 
5.0 

3.9 

2.7 
1.4 


0  59.9 
0  58.3 
0  56.7 

0  54.9 
0  53.0 
0  51.0 

/  0  48.9 


15** 

20° 

22^ 

24° 

26° 

28° 

o             t 

a           / 

e            1 

0               t 

•      1 

•      t 

0    0.0 
0    3.1 
0    6.2 

0    0.0 
0    3.2 
0    6.4 

0    0.0 
0    3.2 
0    6.5 

0    0.0 
0    3.3 
0    6.6 

0    0.0 
0    3.4 
0    6.7 

0  0.0 
0  3.4 
0    6.8 

0    9.3 
0  12.3 
0  15.4 

0    9.6 
0  12.7 
0  15.8 

0    9.7 
0  12.9 
0  16.1 

0    9.8 
0  13.1 
0  16.3 

0  10.0 
0  13.3 
0  16.6 

0  10.2 
0  13.6 
0  16.9 

0  18.4 
0  21.4 
0  24.3 

0  18.9 
0  22.0 
0  25.0 

0  19.2 
0  22.3 
0  25.4 

0  19.5 
0  22.7 
0  25.8 

0  19.8 
0  23.0 
0  26.2 

0  20.2 
0  23.5 
0  26.7 

0  27.2 
0  30.0 
0  32.8 

0  28.0 
0  30.9 
0  33.7 

0  28.4 
0  31.3 
0  34.2 

0  28.8 
0  31.8 
0  34.8 

0  29.3 
0  32.4 
0  35.4 

0  29.9 
0  33.0 
0  36.0 

0  35.5 
0  38.1 
0  40.7 

0  36.5 
0  39.3 
0  41.9 

0  37.1 
0  39.8 
0  42.5 

0  37.6 
0  40.4 
0  43.2 

0  38.3 
0  41.1 
0  43.9 

0  39.0 
0  41.9 
0  44.7 

0  43.2 
0  45.6 
0  47.9 

0  44.5 
0  46.9 
0  49.3 

0  45.1 
0  47.6 
0  50.0 

0  45.8 
0  48.3 
0  50.8 

0  46.6 
0  49.2 
0  51.7 

0  47.4 
0  50.1 
0  52.6 

0  50.2 
0  52.3 
0  54.3 

0  51.6 
0  53.8 
0  55.9 

0  52.3 
0  54.6 
0  56.7 

0  53.2 
0  55.4 
0  57.6 

0  54.1 
0  56.4 
0  58.5 

0  55.1 
0  57.4 
0  59.6 

0  56.2 
0  58.1 
0  59.8 

0  57.9 

0  59.7 

1  1.5 

0  58.7 

1  0.6 
1    2.4 

0  59.6 

1  1.5 
1    3.3 

1    0.6 
1    2.6 
1    4.4 

1  1.7 
1  3.7 
1    5.6 

1    1.4 
1    2.8 
1    4.2 

1    3.1 
1    4.6 
1    6.0 

1    4.0 
1    5.5 
1    6.9 

1    5.0 
1    6.5 
1    8.0 

1    6.1 
1    7.7 
1    9.1 

1  7.3 
1  8.9 
1  10.4 

1    5.4 
1    6.5 
1    7.5 

1    7.3 
1    8.4 
1    9.4 

1    8.2 
1    9.4 
1  10.4 

1    9.3 
1  10.4 
1  11.4 

1  10.4 
1  11.6 
1  12.6 

1  11.7 
1  12.9 
1  14.0 

1    8.3 
1    9.1 
1    9.7 

1  10.3 
1  11.0 
1  11.6 

1  11.3 
1  12.0 
1  12.6 

1  12.3 
1  13.1 
1  13.7 

1  13.5 
1  14.3 
1  14.9 

1  14.9 
1  15.6 
1  16.3 

1  10.1 
1  10.4 
1  10.6 

1  12.1 
1  12.4 
1  12.6 

1  13.1 
1  13.4 
1  13.6 

1  14.2 
1  14.5 
1  14.7 

1  15.4 
1  15.7 
1  15.9 

1  16.7 
1  17.1 
1  17.3 

1  10.7 
1  10.6 
1  10.4 

1  12.6 
1  12.5 
1  12.3 

1  13.6 
1  13.5 
1  13.3 

1  14.7 
1  14.6 
1  14.4 

1  15.9 
1  15.8 
1  15.6 

1  17.3 
1  17.2 
1  16.9 

1  10.0 
1    9.5 
1    8.9 

1  11.9 
1  11.4 
1  10.8 

1  12.9 
1  12.4 
1  11.7 

1  14.0 
1  13.5 
1  12.8 

1  15.2 
1  14.7 
1  14.0 

1  16.5 
1  16.0 
1  15.3 

1    8.2 
1    7.3 
1    6.3 

1  10.0 
1    9.1 
1    8.1 

1  10.9 
1  10.0 
1    9.0 

1  12.0 
1  11.1 
1  10.0 

1  13.2 
1  12.2 
1  11.1 

1  14.5 
1  13.5 
1  12.4 

1    5.2 
1    3.9 
1    2.5 

1    6.9 
1    5.6 
1    4.2 

1    7.8 
1    6.5 
1    5.1 

1    8.8 
1    7.5 
1    6.0 

1    9.9 
1    8.5 
1    7.0 

1  11.1 
1  9.7 
1    8.2 

1    1.0 
0  59.4 
0  57.7 

1    2.7 
1    1.0 
0  59.2 

1    3.5 
1     1.8 
1    0.0 

1    4.4 
1    2.7 
1    0.9 

1    5.4 
1    3.7 
1    1.9 

1  6.6 
1  4.8 
1    2.9 

0  55.9 
0  53.9 
0  51.9 

0  57.4 
0  55.4 
0  53.3 

0  58.1 
0  56.1 
0  54.0 

0  59.0 
0  56.9 
0  54.7 

0  59.9 
0  57.8 
0  55.6 

1  0.9 
0  58.8 
0  56.6 

0  49.8 

0  51.1 

\  0  &!.% 

.0  52.5 

0  53.3 

0  54.2 

30* 


0  0.0 
0  3.5 
0    7.0 

0  10.4 
0  13.8 
0  17.2 

0  20.6 
0  24.0 
0  27.3 


0 
0 
0 

0 
0 


30.5 
33.7 
36.8 

39.8 
42.8 


0  45.6 

0  48.4 
0  51.1 
0  53.7 

0  56.2 

0  58.5 

1  0.8 


1 
1 
1 

1 
1 
1 


3.0 
5.0 
6.9 

8.6 
10.3 
11.8 


1  13.1 
1  14.3 
1  15.4 

1  16.3 
1  17.1 
1  17.8 

1  18.3 
1  18.6 
1  18.8 

1  18.8 
1  18.7 
1  18.4 

1  18.0 
1  17.6 
1  16.8 

1  15.9 
1  14.9 
1  13.8 

1  12.5 
1  11.1 
1    9.5 

1  7.9 
1  6.1 
1    4.1 

1  2.1 
0  59.9 
0  67.7 

0  55.3 


0  0.0 
0    3.6 

0     7.1 

0  10.6 
0  14.1 
0  17.6 

0  21.1 
0  24.5 
0  27.9 

0  31.2 
0  34.4 
0  37.6 

0  40.7 
0  43.7 
0  46.6 

0  49.5 
0  52.2 
0  54.9 

0  57.4 

0  59.8 

1  2.1 

4.3 
6.4 
8.3 

10.1 
11.8 
13.3 

14.7 
15.9 
17.0 

18.0 
18.8 
19.4 

19.9 
20.3 
20.5 

20.5 
20.4 
20.1 

19.7 
19.1 
18.4 

17.5 
16.5 
15.3 

14.0 
12.6 
11.0 

9.3 
7.4 
5.5 

3.4 
1.2 
O  58.8 

O  56.4 


h  m 
24  0 
23  50 

40 

23  30 
20 
10 

23   0 

22  50 
40 

22  30 
20 

10 

22   0 

2150 

40 

2130 
20 
10 

21   0 

20  50 

40 

20  30 

20 
10 

20  0 

19  50 

40 

19  30 
20 
10 

19  0 

18  50 

40 

18  30 
20 
10 

18  0 

17  50 

40 

17  30 
20 
10 

17  0 

16  50 

40 

16  30 
20 
10 

16  0 

15  50 
40 

15  30 
20 
10 

16  0 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1916. 
[For  hour  angles  0^  to  12^  the  star  is  west  of  north,  and  for  hour  angles  12^  to  24^  it  is  east  of  north.] 


i^t. 


H.A. 


h    m 

9    0 

10 

20 

9  30 
40 
50 

10  0 
10 
20 

10  30 
40 
50 

11  0 
10 
20 

11  30 
40 
50 

12  0 


10^ 

15° 

20° 

22° 

24° 

26° 

28° 

30° 

32° 

•    f 

0      / 

0      1 

•  t 

•  t 

•   / 

•   / 

•   / 

•   / 

0  48.9 
0  46.7 
0  44.4 

0  49.8 
0  47.5 
0  45.2 

0  51.1 
0  48.8 
0  46.4 

0  51.8 
0  49.4 
0  47.0 

0  52.5 
0  50.1 
0  47.7 

0  53.3 
0  50.9 
0  48.4 

0  54.2 
0  51.8 
0  49.3 

0  55.3 
0  52.8 
0  50.2 

0  56.4 
0  53.9 
0  51.2 

0  42.1 
0  39.6 
0  37.1 

0  42.8 
0  40.3 
0  37.8 

0  44.0 
0  41.4 
0  38.8 

0  44.5 
0  41.9 
0  39.3 

0  45.2 
0  42.5 
0  39.8 

0  45.9 
0  43.2 
0  40.5 

0  46.7 
0  44.0 
0  41.2 

0  47.5 
0  44.8 
0  41.9 

0  48.5 
0  45.7 
0  42.8 

0  34.5 
0  31.9 
0  29.2 

0  35.2 
0  32.5 
0  29.7 

0  36.1 
0  33.3 
0  30.5 

0  36.5 
0  33.7 
0  30.9 

0  37.1 
0  34.2 
0  31.3 

0  37.7 
0  34.8 
0  31.8 

0  38.3 
0  35.4 
0  32.4 

0  39.0 
0  36.0 
0  33.0 

0  39.8 
0  36.8 
0  33.6 

0  26.4 
0  23.6 
0  20.8 

0  26.9 
0  24.0 
0  21.1 

0  27.6 
0  24.7 
0  2L7 

0  28.0 
0  25.0 
0  22.0 

0  28.4 
0  25.3 
0  22.3 

0  28.8 
0  25.7 
0  22.6 

0  29.3 
0  26.2 
0  23.0 

0  29.9 
0  26.7 
0  23.5 

0  30.4 
0  27.2 
0  23.9 

0  17.9 
0  15.0 
0  12.0 

0  18.2 
0  15.2 
0  12.2 

0  18.7 
0  15.6 
0  12.5 

0  18.9 
0  15.8 
0  12.7 

0  19.2 
0  16.0 
0  12.9 

0  19.5 
0  16.3 
0  13.1 

0  19.8 
0  16,6 
0  13.3 

0  20.2 
0  16.9 
0  13.5 

0  20.6 
0  17.2 
0  13.8 

0  9.0 
0  6.0 
0  3.0 

0  9.2 
0  6.1 
0  3.1 

0  9.4 
0  6.3 
0  3.1 

0  9.5 
0  6.4 
0  3.2 

0  9.7 
0  6,5 
0  3.2 

0  9.8 
0  6.6 
0  3.3 

0  10.0 
0  6.7 
0  3.3 

0  10.2 
0  6.8 
0  3.4 

0  10.4 
0  6.9 
0  3.5 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

Lat. 


H.A. 


h 
15 


m 
0 


14  50 
40 

14  30 
20 
10 

14    0 

13  50 

40 

13  30 
20 
10 

13    0 

12  50 

40 

12  30 
20 
10 

12    0 


l^t. 


H.A. 


h    m 

0    0 

10 

20 

0  30 
40 
50 

1  0 
10 
20 

1  30 
40 
50 

2  0 
10 
20 

2  30 
40 
50 

3  0 
10 
20 

3  30 
40 
50 

4  0 
10 
20 

4  30 
40 
50 

5  0 


32^ 


0 
0 
0 

0 
0 
0 


0.0 
3.6 
7.1 

10.6 
14.1 
17.6 


0  21.1 
0  24.5 
0  27.9 

0  31.2 
0  34.4 
0  37.6 

0  40.7 
0  43.7 
0  46.6 

0  49.5 
0  52.2 
0  54.9 

0  57.4 

0  59.8 

1  2.1 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 


4.3 
6.4 
8.3 

10.1 
11.8 
13.3 

14.7 
15.9 
17.0 

18.0 


34* 


0  0.0 
0  3.6 
0    7.3 

0  10.9 
0  14.5 
0  18.1 

0  21.6 
0  25.1 
0  28.5 

0  31.9 
0  35.2 
0  38.5 

0  41.6 
0  44.7 
0  47.7 

0  50.6 
0  53.5 
0  56.2 

0  58.8 

1 

1 

1 
1 
1 


1 
1 
1 

1 
1 
1 

1 


1.2 
3.6 

5.8 
7.9 
9.9 

11.8 
13.5 
15.0 

16.4 
17.7 
18.8 

19.8 


36^ 


0  0.0 
0  3.7 
0    7.5 

0  11.2 
0  14.9 
0  18.5 

0  22.1 
0  25.7 
0  29.2 

0  32.7 
0  36.1 
0  39.5 

0  42.7 
0  45.9 
0  49.0 

0  51.9 
0  54.8 
0  57.6 

0.3 
2.8 
5.2 


1 
1 
1 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 


7.5 

9.7 

11.7 

13.6 
15.3 
16.9 

18.4 
19.7 
20.8 

21.8 


38* 


0  0.0 
0  3.8 
0    7.7 

0  11.5 
0  15.3 
0  19.0 

0  22.7 
0  26.4 
0  30.0 

0  33.6 
0  37.1 
0  40.5 

0  43.9 
0  47.1 
0  50.3 

0  53.4 
0  56.3 
0  59.2 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 


L9 
4.5 
7.0 

9.4 
11.6 
13.7 

15.6 
17.4 
19.0 

20.5 
21.8 
23.0 

24.0 


40* 


0  0.0 
0  3.9 
0    7.9 

0  11.8 
0  15.7 
0  19.6 

0  23.4 
0  27.2 
0  30.9 

0  34.6 
0  38.2 
0  41.7 

0  45.2 
0  48.5 
0  51.8 

0  55.0 

0  58.0 

1  0.9 

1  3.7 
1  6.4 
1    9.0 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 


11.4 
13.7 
15.8 

17.8 
19.6 
21.3 

22.8 
24.2 
25.4 

26.4 


42* 


0  0.0 
0  4.1 
0    8.2 

0  12.2 
0  16.2 
0  20.2 

0  24.2 
0  28.1 
0  31.9 

0  35.7 
0  39.4 
0  43.1 

0  46.6 
0  50.1 
0  53.4 

0  56.7 

0  59.8 

1  2.9 

1  5.8 
1  8.5 
1  11.1 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 


13.6 
16.0 
18.2 

20.2 
22.1 
23.9 

25.4 
26.8 
28.1 

29.1 


44< 


0  0.0 

0  4.2 

0  8.4 

0  12.6 

0  16.8 

0  20.9 

0  25.0 

0  29.0 

0  33.0 

0  36.9 

0  40.8 

0  44.6 

0  48.2 

0  51.8 

0  55.3 

0  58.6 

1  1.9 
1  5.0 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 


8.0 
10.9 
13.6 

16.2 
18.6 
20.9 

23.0 
24.9 
26.7 

28.3 
29.7 
31.0 

32.1 


46* 


0  0.0 
0  4.4 
0    8.8 

0  13.1 
0  17.4 
0  21.7 

0  25.9 
0  30.1 
0  34.2 

0  38.3 
0  42.3 
0  46.2 

0  50.0 
0  53.7 

0  57.3 

1  0.8 
1  4.2 
1    7.4 


1 
1 
1 

1 
1 
1 

1 
1 
1 


10.5 
13.5 
16.3 

18.9 
21.4 
23.8 

26.0 
28.0 
29.8 


1  31.5 
1  33.0 
1  34.3 

1  35.4 


48* 


0  0.0 
0  4.6 
0    9.1 

0  13.6 
0  18.1 
0  22.6 

0  27.0 
0  31.3 
0  35.6 

0  39.8 
0  44.0 
0  48.0 

0  52.0 
0  55.8 

0  59.6 

1  3.2 
1  6.7 
1  10.0 

1  13.2 
1  16.3 
1  19.2 

1  22.0 
1  24.6 
1  27.0 

1  29.3 
1  31.4 
1  83.3 

1  35.0 
1  36.6 
1  37.9 

1  39.1 


Lat. 


H.A. 


h   m 

24    0 

23  50 

40 

23  30 
20 
10 

23    0 

22  50 

40 

22  30 
20 
10 

22    0 

21  50 

40 

21  30 
20 
10 

21    0 

20  50 

40 

20  30 
20 
10 

20    0 

19  50 

40 

19  30 
20 
10 

19    a 
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AZmUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1916. 
[For  hour  angles  0''  to  12''  the  star  is  west  of  north,  and  for  hour  angles  12'  to  24^  it  is  east  of  nortLj 


32° 

34° 

36° 

38° 

40° 

42° 

44° 

46° 

48** 

h  m 

5  0 

10 

20 

0      t 

1  18.0 
1  18.8 
1  19.4 

0      / 

1  19.8 
1  20.6 
1  21.3 

o      / 

1  21.8 
1  22.6 
1  23.3 

1  24.0 
1  24.8 
1  25.5 

0      t 

I  26.4 
1  27.3 
1  28.0 

o      t 

1  29.1 
1  30.0 
1  30.7 

1  32.1 
1  33.0 
1  33.7 

1  35.4 
1  36.3 
1  37.1 

1  39.1 
1  40.1 
1  40.8 

5  30 
40 
50 

1  19.9 
1  20.3 
1  20.5 

1  21.8 
1  22.1 
1  22.3 

1  23.8 
1  24.1 
1  24.3 

1  26.0 
1  26.4 
1  26.6 

1  28.5 
1  28.9 
1  29.1 

1  31.3 
1  31.6 
1  31.8 

1  34.3 
1  34.7 
1  34.9 

1  37.7 
1  38.1 
1  38.2 

1  41.4 
1  41.8 
1  42.0 

6  0 
10 
20 

1  20.5 
1  20.4 
1  20.1 

1  22.3 
1  22.2 
1  21.9 

1  24.4 
1  24.2 
1  23.9 

1  26.6 
1  26.5 
1  26.2 

1  29.1 
1  28.9 
1  28.6 

1  31.8 
1  31.7 
1  31.4 

1  34.9 
1  34.7 
1  34.4 

1  38.2 
1  38.1 
1  37.7 

1  42.0 
1  41.8 
1  41.4 

6  30 
40 
50 

1  19.7 
1  19.1 
1  18.4 

1  21.5 
1  20.9 
1  20.1 

1  23.6 
1  22.9 
1  22.1 

1  25.7 
1  25.1 
1  24.3 

1  28.1 
1  27.5 
1  26.7 

1  30.9 
1  30.2 
1  29.3 

1  33.8 
1  33.1 
1  32.2 

1  37.1 
1  36.4 
1  35.5 

1  40.8 
1  40.1 
1  39.1 

7  0 
10 
20 

1  17.5 
1  1G.5 
1  15.3 

1  19.2 
1  18.2 
1  17.0 

1  21.2 
1  20.1 
1  18.9 

1  23.3 
1  22.2 
1  20.9 

1  25.7 
1  24.5 
1  23.2 

1  28.3 
1  27.1 
1  25.8 

1  31.2 
1  30.0 
1  28.6 

1  34.4 
1  33.1 
1  31.7 

1  38.0 
1  36.6 
1  35.1 

7  30 
40 
50 

1  14.0 
1  12.6 
1  11.0 

1  15.7 
1  14.2 
1  12.6 

1  17.5 
1  16.0 
1  14.3 

1  19.5 
1  18.0 
1  16.3 

1  21.8 
1  20.2 
1  18.4 

1  24.3 
1  22.6 
1  20.8 

1  27.0 
1  25.3 
1  23.4 

1  30.1 
1  28.3 
1  26.3 

1  33.4 
1  31.6 
1  29.6 

8  0 
10 
20 

1  9.3 
1  7.4 
1  5.5 

1  10.8 
1  8.9 
1  6.9 

1  12.5 
1  10.6 
1  8.5 

1  14.4 
1  12.4 
1  10.3 

1  16.5 
1  14.5 
1  12.3 

1  18.8 
1  16.7 
1  14.5 

1  21.4 
1  19.2 
1  16.9 

1  24.2 
1  21.9 
1  19.5 

1  27.4 
1  25.0 
1  22.5 

8  30 
40 
50 

1  3.4 
1  1.2 

0  58.8 

1  4.8 
1  2.5 
1  0.1 

1  6.3 
1  4.0 
1  1.6 

1  8.1 
1  5.7 
1  3.2 

1  10.0 
1  7.5 
1  5.0 

1  12.1 
1  9.6 
1  6.9 

1  14.4 
1  11.8 
1  9.1 

1  17.0 
1  14.3 
1  11.4 

1  19.8 
1  17.0 
1  14.1 

9  0 
10 
20 

0  56.4 
0  53.9 
0  51.2 

0  57.7 
0  55.1 
0  52.4 

0  59.0 
0  56.4 
0  53.6 

1  0.6 
0  57.8 
0  55.0 

1  2.3 
0  59.4 
0  56.5 

1  4.1 
1  1.2 
0  58.2 

1  6.2 
1  3.2 
1  0.1 

1  8.5 
1  5.4 
1  2.2 

1  11.0 
1  7.8 
1  4.4 

9  30 
40 
50 

0  48.5 
0  45.7 
0  42.8 

0  49.6 
0  46.7 
0  43.7 

0  50.8 
0  47.8 
0  44.8 

0  52.1 
0  49.0 
0  45.9 

0  53.5 
0  50.4 
0  47.2 

0  55.1 
0  51.9 
0  48.6 

0  56.9 
0  53.6 
0  50.2 

0  58.8 
0  55.4 
0  51.9 

1  1.0 
0  57.4 
0  53.8 

10  0 
10 
20 

0  39.8 
0  36.8 
0  33.6 

0  40.7 
0  37.6 
0  34.4 

0  41.7 
0  38.5 
0  35.2 

0  42.7 
0  39.4 
0  36.1 

0  43.9 
0  40.5 
0  37.1 

0  45.2 
0  41.7 
0  38.2 

0  46.7 
0  43.1 
0  39.4 

0  48.2 
0  44.5 
0  40.7 

0  50.0 
0  46.2 
0  42^ 

10  30 
40 
50 

0  30.4 
0  27.2 
0  23.9 

0  31.1 
0  27.8 
0  24.4 

0  31.9 
0  28.5 
0  25.0 

0  32.7 
0  29.2 
0  25.7 

0  33.6 
0  30.0 
0  26.4 

0  34.6 
0  30.9 
0  27.2 

0  35.7 
0  31.9 
0  28.0 

0  36.9 
0  33.0 
0  29.0 

0  38.2 
0  34.2 
0  30.0 

11  0 
10 
20 

0  20.6 
0  17.2 
0  13.8 

0  21.0 
0  17.6 
0  14.1 

0  21.5 
0  18.0 
0  14.4 

0  22.1 
0  18.5 
0  14.8 

0  22.7 
0  19.0 
0  15.2 

0  23.4 
0  19.5 
0  15.7 

0  24.1 
0  20.2 
0  16.2 

0  24.9 
0  20.8 
0  16.7 

0  25.8 
0  21.6 
0  17.3 

11  30 
40 
50 

0  10.4 
0  6.9 
0  3.5 

0  10.6 
0  7.1 
0  3.5 

0  10.8 
0  7.2 
0  3.6 

0  11.1 
0  7.4 
0  3.7 

0  11.4 
0  7.6 
0  3.8 

0  11.8 
0  7.8 
0  3.9 

0  12.2 
0  8.1 
0  4.1 

0  12.6 
0  8.4 
0  4.2 

0  13.0 
0  8.7 
0  4.3 

12  0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

Lftt. 


YLh, 


\  m 

19   0 

18  50 

40 

18  30 
20 
10 

18   0 

17  50 

40 

17  30 
20 
10 

17    0 

16  50 

40 

16  30 

20 
10 

16   0 

15  50 

40 

15  30 
20 
10 

15    0 

14  50 

40 

14  30 
20 
10 

14   0 

13  50 

40 

13  30 
20 
10 

13   0 

12  50 

40 

12  30 
20 
10 

12    0 


48° 

50° 

52° 

54° 

56° 

58° 

60° 

61° 

62** 

h  m 

e    r 

•  1 

0      f 

•   / 

•   / 

•  1 

0      t 

e    t 

•  t 

0  0 

0  0.0 

0    0.0 

0  0.0 

0  0.0 

0  0.0 

0    0.0 

0  0.0 

0  0.0 

0    0.0 

10 

0  4.6 

0  4.7 

0  5.0 

0  5.2 

0  5.5 

0  5.8 

0  6.2 

0  6.4 

0  6.6 

20 

0  9.1 

0  9.5 

0  9.9 

0  10.4 

0  10.9 

0  11.6 

0  12.3 

0  12.7 

0  13.2 

0  30 

0  13.6 

0  14.2 

0  14.8 

0  15.6 

0  16.4 

0  17.3 

0  18.4 

0  19.1 

0  19.7 

40 

0  18.1 

0  18.9 

0  19.7 

0  20.7 

0  21.8 

0  23.0 

0  24.5 

0  25.3 

0  26.2 

50 

0  22.6 

0  23.5 

0  24.6 

0  25.8 

0  27.2 

0  28.7 

0  30.5 

0  31.6 

0  32.7 

1    0    1 

0  27.0   ] 

0  28.1 

0  29.4 

0  30.& 

i  0  32.5 

0  34.4 

0  36.5 

0  37.7 

0  39.0 

Lat. 


H.A. 


h  a 

24    0 

23  50 

40 

23  30 
20 
10 

23    0 


TABLE  IV. 


697 


AZIMUTH  OF  POLARIS  AT  ALL  HOXJB  ANGLES,  1916. 
^or  hour  angles  0^  to  12^  the  star  is  west  of  north,  and  for  hour  angles  12^  to  24*^  it  is  east  of  north.] 


Lat. 


:.A. 


ta    m 

1     0 

10 

20 

1  30 
40 
50 

2  0 
10 
20 

2  30 
40 
50 

3  0 
10 
20 

3  30 
40 
50 

4  0 

10 
20 

4  30 
40 
50 

5  0 
10 
20 

5  30 
40 
50 

6  0 
10 
20 

6  30 
40 
50 

7  0 
10 
20 

7  30 
40 
50 

8  0 
10 
20 

8  30 
40 
50 

9  0 
10 
20 

9  30 
40 
50 

10    0 


48* 


0 
0 
0 

0 
0 
0 


27.0 
31.3 
35.6 

39.8 
44.0 
48.0 


0  52.0 
0  55.8 

0  59.6 

3.2 

6.7 

10.0 

13.2 
16.3 
19.2 

22.0 
24.6 
27.0 

29.3 
31.4 
33.3 

35.0 
36.6 
37.9 

39.1 
40.1 
40.8 

41.4 
41.8 
42.0 

42.0 
41.8 
41.4 

40.8 
40.1 
39.1 

38.0 
36.6 
35.1 

33.4 
31.6 
29.6 

27.4 
25.0 
22.5 

19.8 
17.0 
14.1 

11.0 
7.8 
4.4 

1  1.0 
0  57.4 
0  53.8 

0  50.0 


50* 


0  28.1 
0  32.6 
0  37.1 

0  41.5 
0  45.8 
0  50.1 

0  54.2 

0  58.2 

1  2.1 

5.9 

9.5 

13.0 

16.3 
19.5 
22.6 

25.5 

28.2 
30.7 

33.0 
35.2 
37.2 

39.0 
40.6 
42.0 

43.2 
44.2 
45.0 

45.6 
46.0 
46.2 

46.2 
46.0 
45.6 

44.9 
44.1 
43.1 

41.9 
40.5 
39.0 

37-2 
35.3 
33.2 

30.9 
28.4 
25.8 

23.0 
20.1 
17.0 

13.8 

10.5 

7.0 

1  3.4 
0  59.7 
0  55.9 

0  52.0 


52* 


0  29.4 
0  34.1 
0  38.8 

0  43.4 
0  47.9 
0  52.3 

0  56.6 

1  0.8 
1    4.9 


1 

1 
1 

1 
1 
1 


8.8 
12.6 
16.3 

19.8 
23.1 
26.3 


1  29.3 
1  32.1 
1  34.8 

1  37.2 
1  39.5 
1  41.6 

1  43.4 
1  45.1 
1  46.5 


54' 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 

1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


47.8 
48.8 
49.6 

50.3 
50.7 
50.9 

50.9 
50.6 
50.2 

49.6 
48.7 
47.6 

46.4 
44.9 
43.3 

41.4 
39.4 
37.2 

34.8 
32.2 
29.5 

26.6 
23.5 
20.3 


17.0 

13.5 

9.9 

6.1 

2.3 

0  58!3 

0  54.2 


1 
1 
1 

1 
1 


0  30.8 
0  35.8 
0  40.7 

0  45.6 
0  50.3 
0  54.9 

0  59.4 

1  3.8 
1    8.1 

1  12.2 
1  16.2 
1  20.0 

1  23.7 
1  27.2 
1  30.5 


1 
1 
1 

1 
1 
1 

1 
1 
1 


33.6 
36.6 
39.4 

41.9 
44.3 
46.5 

48.4 
50.1 
51.6 


1 
1 
1 

1 
1 
1 

1 
1 
1 


56' 


1  52.9 
1  54.0 
1  54.9 

1  55.5 
1  55.9 
1  56.1 

1  56.1 
1  55.9 
1  55.4 

1  54.7 
1  53.8 
1  52.7 

1  51.4 
1  49.8 
1  48.1 

1  46.2 
1  44.0 
1  41.7 

1  39.2 
1  36.5 
1  33.6 


30.6 
27.4 
24.0 

20.5 
16.9 
13.1 

9.2 
5.1 
1.0 


0  32.5 
0  37.7 
0  42.9 

0  48.0 
0  53.0 
0  57.8 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


2.6 

7.2 

11.7 

16.0 
20.2 

24,2 

28.1 
31.8 
35.3 

38.6 

41.7 
44.6 


0  56.7 


1 
1 
1 

1 
1 
1 

1 
1 
1 

0 


58' 


1  47.3 
1  49.7 
1  52.0 

1  54.0 
1  55.8 
1  57.4 

1  58.8 

1  59.9 

2  0.8 

2  1.5 
2  1.9 
2    2.1 


2 
2 
2 

2 
1 
1 

1 
1 
1 

1 
1 
1 


2.1 
1.8 
1.3 

0.6 
59.6 
58.4 

57.0 
55.4 
53.5 

51.5 
49.2 
46.8 


1  44.1 
1  41.3 
1  38.3 


35.1 
31.7 
28.2 

24.5 
20.7 
16.7 

12.6 
8.3 
3.9 

59.5 


0  34.4 
0  39.9 
0  45.4 

0  50.7 

0  56.0 

1  1.2 

1    6.2 

1  n.i 

1  15.8 

1  20.4 
1  24.8 
1  29.0 

1  33.1 
1  37.0 
1  40.7 


1 
1 
1 

1 
1 
1 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 


44.2 
47.4 
50.5 

53.3 
55.9 
58.3 

0.4 
2.3 
4.0 

5.4 
6.6 
7.5 

8.2 
8.6 
8.8 

8.8 
8.5 
8.0 

7.2 
6.2 
4.9 


60* 


61' 


2  3.4 
2  1.6 
1  59.7 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 


57.5 
55.2 
52.6 

49.8 
46.8 
43.6 

40.2 
36.6 
32.9 

29.0 
25.0 
20.8 

16.4 

11.9 

7.3 

2.6 


0  36.5 
0  42.4 
0  48.2 

0  53.9 

0  59.5 

1  5.0 


1 
1 
1 

1 
1 
1 

1 
1 
1 


2 
2 
2 

2 
2 
2 


10.3 
15.5 
20.5 

25.4 
30.1 
34.6 

38.9 
43.0 
46.9 


1  50.6 
1  54.0 
1  57.3 


0.2 
3.0 
5.5 

7.8 

9.8 

11.5 


2  13.0 
2  14.2 
2  15.2 

2  15.9 
2  16.4 
2  16.6 

2  16.5 
2  16.1 
2  15.5 


2 
2 
2 

2 
2 
2 


14.7 
13.6 
12.3 

10.7 
8.8 
6.7 


2  4.4 
2  1.9 
1  59.2 


1 
1 
1 

1 
1 
1 

1 
1 

1 

1 
1 
1 

1 


56.2 
53.0 
49.6 

46.0 
42.3 
38.3 

34.2 
29.9 
25.5 

20.9 
16.1 
11.2 

6.2 


0  37.7 
0  43.8 
0  49.8 

0  55.7 
1.5 
7.1 

12.6 
18.0 
23.2 


1 
1 

1 
1 
1 


1  28.2 
1  33.0 
1  37.7 

1  42.1 
1  46.3 
1  50.3 

1  54.1 

1  57.7 

2  1.0 


2 
2 
2 

2 
2 
2 

2 
2 
2 


4.1 
6.9 
9.5 

11.8 
13.9 
15.7 

17.2 
18.5 
19.5 


2  20.2 
2  20.6 
2  20.8 

2  20.7 
2  20.4 
2  19.8 

2  18.9 
2  17.7 
2  16.3 

2  14.7 
2  12.8 
2  10.7 

2  8.3 
2  5.6 
2    2.8 

1  59.7 
1  56.5 
1  53.0 

1  49.3 
1  45.4 
1  41.3 

1  37.1 
1  32.7 
1  28.1 

1  23.3 
1  18.4 
1  13.4 

1    8.3 


62' 


0  39.0 
0  45.3 
0  51.5 

0  57.6 


1 
1 

1 
1 
1 


2 
2 
2 

2 
2 
2 

2 
2 
2 


3.6 
9.4 

15.1 
20.6 
26.0 


1  31.2 
1  36.2 
1  41.0 

1  45.6 
1  50.0 
1  54.1 

1  58.0 

2  1.7 
2    5.1 


8.3 
11.2 
13.8 

16.2 
18.3 
20.2 

21.7 
23.0 
24,0 


Lat. 


H.A. 


2  24.8 
2  25.2 
2  25.4 

2  25.3 
2  24.9 
2  24.3 

2  23.4 
2  22.2 
2  20.7 

2  19.0 
2  17.0 
2  14.8 

2  12.4 
2  9.7 
2    6.7 

2  3.5 
2  0.1 
1  56.5 

1  52.7 
148.7 
144.5 

140.1 
1  35.6 
1  30.8 

1  25.9 
1  20.9 
1  15.7 

1  10.4 


h 
23 


m 
0 


22  50 
40 

22  30 
20 
10 

22    0 

21  50 

40 

21  30 
20 
10 

21    0 

20  50 

40 

20  30 
20 
10 

20    0 

19  50 

40 

19  30 
20 
10 

19    0 

18  50 

40 

18  30 
20 
10 

18    0 

17  50 

40 

17  30 
20 
10 

17    0 

16  50 

40 

16  30 
20 
10 

16    0 

15  50 

40 

15  30 
20 
10 

15    0 

14  50 

40 

14  30 
20 
10 

14    0 
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A2 

TABLE  IV. 

:  OP  POLARIS  AT  ALL  HOUK  ANGLES,  1916. 

5IMTJTB 

[For  hour  angles  0^  to  12^  the  star  is  west  of  north,  and  for  hour  angles  12^  to  24*^  it  ia  east 

ofnor^] 

48° 

50° 

62** 

54° 

66° 

68° 

60° 

61° 

62* 

% 

h    m 

10    0 

10 

20 

•         r 

0  50.0 
0  46.2 
0  42.2 

•              0 

0  52.0 
0  48.0 
0  43.9 

•              0 

0  54.2 
0  50.0 
0  45.8 

e        0 

0  66.7 
0  52.3 
0  47.8 

e        0 

0  69.5 
0  54.9 
0  50.2 

•         r 

1    2.6 
0  57.8 
0  52.9 

1    6.2 
1    LI 
0  65.9 

•      0 

1    8.3 
1    3.0 
0  57.6 

•      » 

1  10.4 
1    5.0 
0  59.4 

h  m 
14  0 
13  50 

40 

10  30 

40 
50 

0  38.2 
0  34.2 
0  30.0 

0  39.7 
0  35.5 
0  31.2 

0  41.4 
0  37.0 
0  32.5 

0  43.3 
0  38.7 
0  34.0 

0  45.4 
0  40.6 
0  35.7 

0  47.8 
0  42.7 
0  37.5 

0  60.6 
0  45.2 
0  39.7 

0  52.2 
0  46.6 
0  40.9 

0  53.8 
0  48.0 
0  42.2 

13  30 

20 
10 

11    0 
10 
20 

0  25.8 
0  21.6 
0  17.3 

0  26.8 
0  22.4 
0  18,0 

0  28.0 
0  23.4 
0  18.8 

0  29.3 
0  24.5 
0  19,6 

0  30.7 
0  25.7 
0  20.6 

0  32.3 
0  27.0 
0  21.7 

0  34.2 
0  28.6 
0  22.9 

0  36.2 
0  29.4 
0  23.6 

0  S6.3 
0  80.4 
0  24.4 

13  0 

12  50 

40 

11  30 
40 
50 

0  13.0 
0    8.7 
0    4.3 

0  13.5 
0    9.0 
0    4.5 

0  14.1 
0    9.4 
0    4.7 

0  14.7 
0    9.8 
0    4.9 

0  15.5 
0  10.3 
0    5.2 

0  16.3 
0  10.9 
0    5.4 

0  17.2 
0  11.5 
0    5.8 

0  17.8 
0  11.9 
0    6.0 

0  18.3 
0  12.2 
0    6.1 

12  90 

20 
10 

12    0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

12  0 

62° 

63° 

64° 

65° 

66° 

67° 

68° 

69° 

70° 

\x^^ 

h    m 

0    0 

10 

20 

e          t 

0    0.0 
0    6.6 
0  13.2 

e          t 

0    0.0 
0    6.8 
0  13.6 

e          t 

0    0.0 
0    7.1 
0  14.2 

0    0.0 
0    7.4 
0  14.7 

e          t 

0    0.0 
0    7.7 
0  15.3 

•         r 
0      0.0 

0    8.0 
0  16.0 

0    0.0 
0    8.4 
0  16.7 

•      0 

0    0.0 
0    8.8 
0  17.5 

•      0 

0    0.0 
0    9.2 
0  18.4 

h  m 

24   0 

23  50 

40 

0  30 
40 
50 

0  19.7 
0  26.2 
0  32.7 

0  20.4 
0  27.1 
0  33.8 

0  21.2 
0  28.2 
0  35.1 

0  22.0 
0  29.3 
0  36.5 

0  22.9 
0  30.5 
0  38.0 

0  23.9 
0  31.8 
0  39.6 

0  25.0 
0  33.2 
0  41.4 

0  26.2 
0  34.8 
0  43.4 

0  27.5 
0  36.6 
0  45.6 

23  30 
20 
10 

1    0 
10 
20 

0  39.0 
0  45.3 
0  51.5 

0  40.4 
0  47.0 
0  53.4 

0  41.9 
0  48.7 
0  55.4 

0  43.6 
0  50.6 
0  57.5 

0  45.4 
0  52.7 
0  59.9 

0  47.3 

0  55.0 

1  2.5 

0  49.5 

0  57.5 

1  5.3 

0  61.9 

1  0.3 
1    8.5 

0  54.5 

1  3.3 
1  11.9 

23  0 

22  50 

40 

1  30 
40 
50 

0  57.6 

1  3.6 
1    9.4 

0  59.7 

1  5.9 
1  11.9 

1    1.9 
1    8.3 
1  14.6 

1    4.3 
1  11.0 
1  17.5 

1    7.0 
1  13.9 
120.7 

1    9.9 
1  17.1 
1  24.1 

1  13.0 
1  20.6 
1  28.0 

1  16.5 
1  24.4 
1  S2.1 

1  20.4 
1  28.7 
1  36.8 

22  90 
20 
10 

2    0 
10 
20 

1  15.1 
1  20.6 
1  26.0 

1  17.8 
1  23.5 
1  29.1 

1  20.7 
1  26.6 
1  32.4 

1  23.8 
1  30.0 
1  36.0 

1  27.3 
1  33.7 
1  39.9 

1  31.0 
1  37.7 
1  44.2 

1  35.1 
1  42.1 
1  48.9 

1  39.7 
1  47.0 
1  64.1 

1  44.7 
1  52.4 
1  59.8 

22  0 

2150 

40 

2  30 
40 
50 

1  31.2 
1  36.2 
1  41.0 

1  34.4 
1  39.6 
144.6 

1  37.9 
1  43.3 
1  48.4 

1  41.7 
1  47.3 
1  52.6 

1  45.9 
1  51.7 
1  57.2 

1  50.4 

1  66.4 

2  2.2 

1  55.4 

2  1.7 

2    7.7 

2    0.9 
2    7.4 
2  13.7 

2    6.9 
2  13.8 
2  20.4 

2190 
20 
10 

3    0 
10 
20 

1  45.6 
1  50.0 
1  54.1 

1  49.3 
1  53.8 
1  58.1 

1  53.3 

1  58.0 

2  2.4 

1  57.7 

2  2.6 
2    7.2 

2    2.5 
2    7.5 
2  12.3 

2    7.7 
2  12.9 
2  17.9 

2  13.4 
2  18.9 
2  24.1 

2  19.7 
2  25.4 
2  30.8 

2  26.7 
2  82.7 
2  38.3 

21  0 

20  50 

40 

3  30 

40 
50 

1  58.0 

2  1.7 
2    5.1 

2    2.1 
2    5.9 
2    9.5 

2    6.6 
2  10.5 
2  14.2 

2  11.5 
2  15.6 
2  19.3 

2  16.8 
2  21.0 
2  24.9 

2  22.6 
2  27.0 
2  31.0 

2  28.9 
2  33.5 
2  37.7 

2  35.9 
2  40.7 
2  45.1 

2  43.6 
2  48.6 
2  53.3 

20  30 
SO 
10 

4    0 
10 
20 

2    8.3 
2  11.2 
2  13.8 

2  12.7 
2  15.7 
2  18.5 

2  17.6 
2  20.7 
2  23.5 

2  22.8 
2  26.1 
2  29.0 

2  28.6 
2  31.9 
2  34.9 

2  34.8 
2  38.3 
2  41.4 

2  41.7 
2  45.3 
2  48.5 

2  49.2 
2  52.9 
2  56.3 

2  57.5 

3  1.4 
3    5.0 

20  0 

19  50 

40 

4  30 
40 
50 

2  16.2 
2  18.3 
2  20.2 

2  20.9 
2  23.1 
2  25.0 

2  26.0 
2  28.3 
2  30.2 

2  31.6 
2  33.9 
2  35.9 

2  37.6 
2  40.0 
2  42.1 

2  44.2 
2  46.7 
2  48.9 

2  51.4 
2  54.0 
2  56.2 

2  59.4 

3  2.1 
3    4.4 

3    8.1 
3  10.9 
3  13.3 

19  90 
20 
10 

5    0 
10 
20 

2  21.7 
2  23.0 
2  24.0 

2  26.6 
2  28.0 
2  29.0 

2  31.9 
2  33.3 
2  34.3 

2  37.6 
2  39.0 
2  40.1 

2  43.9 
2  45.3 
2  46.4 

2  50.7 
2  52.2 
2  53.3 

2  58.1 

2  59.6 

3  0.8 

3    6.3 
3    7,9 
3    9.1 

3  15.3 
3  17.0 
8  18.2 

19  0 

18  50 

40 

5  30 
40 
50 

2  24.8 
2  25.2 
2  25.4 

2  29.7 
2  30.2 
2  30.4 

2  35.1 
2  35.6 
2  35.7 

2  40.9 
2  41.4 
2  4L6 

2  47.2 
2  47.7 
2  47.9 

2  54.1 
2  54.6 
2  54.7 

3    1.6 
3    2.1 
3    2.2 

8    9.9 
3  10.4 
3  10.5 

8  19.1 
8  19.5 
8  19.6 

18  90 
20 
10 

6    0    1 

2  25.3 

2  30.3 

2  35.6 

^41A 

i  2  47.7 

1  2  54.5 

3    2.0 

3  10.3 

3  19.4 

18  0 

TABLE  IV. 
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AZIMUTH  OP  POLARIS  AT  ALL  HOUB  ANGLES,  1916. 
[For  hour  angles  0''  to  1^  the  star  is  vest  of  north,  and  for  hour  angles  I^**  to  2^  it  is  east  of  north.] 


62» 

63« 

64« 

65« 

66« 

67« 

68^ 

69« 

70** 

h   m 

6    0 

10 

20 

•           9 

2  25.3 
2  24.9 
2  24.3 

2  30.3 
2  29.9 
2  29.2 

•      1 

2  35.6 
2  35.2 
2  34.5 

O            1 

2  41.4 
2  41.0 
2  40.2 

•           9 

2  47.7 
2  47.2 
2  46.4 

•           9 

2  64.5 
2  54.0 
2  53.2 

•           9 

3    2.0 
3    1.6 
3    0.6 

3  10.3 
3    9.7 
3    8.7 

3  19.4 
3  18.7 
3  17.7 

h  m 

18    0 

17  60 

40 

6  30 
40 
50 

2  23.4 
2  22.2 
2  20.7 

2  28.2 
2  27.0 
2  25.5 

2  33.5 
2  32.2 
2  30.6 

2  39.1 
2  37.8 
2  36.1 

2  45.3 
2  43.9 
2  42.2 

2  52.0 
2  50.5 
2  48.7 

2  59.4 
2  57.8 
2  55.9 

3    7.4 
3    5.7 
3    3.7 

3  16.3 
3  14.6 
3  12.4 

17  30 
20 
10 

7    0 
10 
20 

2  19.0 
2  17.0 
2  14.8 

2  23.7 
2  21.7 
2  19.4 

2  28.7 
2  26.6 
2  24.2 

2  34.2 
2  32.0 
2  29.5 

2  40.1 
2  37.8 
2  35.2 

2  46.6 
2  44.2 
2  41.4 

2  53.6 
2  51.1 
2  48.3 

3    1.4 
2  58.7 
2  55.7 

3    9.9 
3    7.1 
3    3.9 

17    0 

16  60 

40 

7  30 
40 
50 

2  12.4 
2    9.7 
2    6.7 

2  16.8 
2  14.0 
2  11.0 

2  21.6 
2  18.7 
2  15.5 

2  26.7 
2  23.7 
2  20.4 

2  32.3 
2  29.2 
2  25.8 

2  38.4 
2  35.1 
2  31.6 

2  45.1 
2  41.6 
2  37.9 

2  52.4 
2  48.8 
2  44.9 

3    0.4 
2  56.6 
2  52.5 

16  30 
20 
10 

8    0 
10 
20 

2    3.5 
2    0.1 
1  56.5 

2    7.7 
2    4.2 
2    0.4 

2  12.1 
2    8.5 
2    4.6 

2  16.9 
2  13.1 
2    9.1 

2  22.1 
2  18.2 
2  14.0 

2  27.7 
2  23.6 
2  19.3 

2  33.9 
2  29.6 
2  25.1 

2  40.7 
2  36.2 
2  31.4 

2  48.1 
2  43.4 
2  38.4 

16    0 

16  50 

40 

8  30 
40 
50 

1  52.7 
1  48.7 
144.5 

1  56.5 
1  52.3 
1  48.0 

2    0.5 
1  56.2 
1  51.7 

2    4.9 
2    0.4 
1  55.7 

2    9.6 
2    4.9 
2    0.1 

2  14.7 
2    9.9 
2    4.8 

2  20.3 
2  15.2 
2  10.0 

2  26.4 
2  21.1 
2  15.6 

2  33.1 
2  27.6 
2  21.8 

15  30 
20 
10 

9    0 

10 
20 

1  40.1 
1  35.6 
1  30.8 

1  43.4 
1  88.7 
1  33.8 

1  47.0 
142.1 
137.0 

1  50.8 
1  45.8 
140.5 

1  55.0 
1  49.7 
1  44.3 

1  69.6 
1  54.0 
148.4 

2    4.5 
1  68.7 
162.8 

2    9.9 
2    3.9 
1  67.7 

2  16.8 
2    9.6 
2    3.1 

16    0 

14  50 

40 

9  30 
40 
50 

1  25.9 
1  20.9 
1  15.7 

128.8 
123.6 
1  18.2 

1  81.8 
1  26.4 
1  20.9 

135.1 
129.5 
1  23.8 

1  38.7 
1  32.9 
1  26.9 

142.6 
1  36.6 
1  30.3 

146.7 
140.4 
1  34.0 

1  51.3 
144.8 
1  38.0 

1  66.4 
1  49.6 
142.6 

14  30 
20 
10 

10    0 
10 
20 

1  10.4 
1    6.0 
0  59.4 

1  12.7 
1    7.1 
1    1.4 

1  15.2 
1    9.4 
1    3.5 

1  17.9 
1  11.9 
1    5.7 

1  20.8 
1  14.5 
1    8.2 

1  23.9 
1  17.4 
1  10.8 

1  27.4 
1  20.6 
1  13.7 

1  81.1 
124.1 
1  16.9 

1  85.3 
1  27.9 
1  20.4 

14    0 

13  60 

40 

10  30 
40 
50 

0  53.8 
0  48.0 
0  42.2 

0  55.5 
0  49.6 
0  43.6 

0  57.4 
0  51.3 
0  45.1 

0  59.5 
0  53.1 
0  46.7 

1    1.7 
0  55.1 
0  48.4 

1    4.1 
0  67.2 
0  50.3 

1    6.7 
0  69.6 
0  52.3 

1    9.6 
1    2.1 
0  64.6 

1  12.7 
1    4.9 
0  57.1 

13  30 
20 
10 

11    0 
10 
20 

0  36.3 
0  30.4 
0  24.4 

0  37.5 
0  31.3 
0  25.1 

0  38.8 
0  32.4 
0  26.0 

0  40.2 
0  33.6 
0  26.9 

0  41.6 
0  34.8 
0  27.9 

0  43.3 
0  36.2 
0  29.0 

0  46.0 
0  87.6 
0  30.2 

0  47.0 
0  89.2 
0  81.5 

0  49.1 
0  41.0 
0  32.9 

13    0 

12  60 

40 

11  30 
40 
50 

0  18.3 
0  12.2 
0    6.1 

0  18.9 
0  12.6 
0    6.3 

0  19.5 
0  13.0 
0    6.5 

0  20.2 
0  13.5 
0    6.8 

0  21.0 
0  14.0 
0    7.0 

0  21.8 
0  14.6 
0    7.3 

0  22.7 
0  15.2 
0    7.6 

0  23.7 
0  15.8 
0    7.9 

0  24.7 
0  16.6 
0    8.3 

12  30 
20 
10 

12    0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

12    0 

TABLE  IVa. 

Table  lY  has  been  computed  for  a  declination  of  88^  W  W.    For  other  dedlnations  of 
iV^laiifl  the  correction  given  below  should  be  applied  to  the  Azimuth  taken  from  Table  IV. 


AaliDutlLx'''^^ 

^ 

20^ 

40^ 

60^ 

80^ 

lOO' 

120^ 

140^ 

lOO' 

180^ 

200^ 

>«d.^^''\^ 

^y^  \>uSL 

9         9         H 

88  51  20 

9 

0.0 

+0.1 

+0.2 

9 

+0.4 

+0.5 

+0.6 

9 

+0.7 

9 

+0.8 

+1.0 

» 
+1.1 

+1.2 

•        9        H 

88  61  20 

88  51  26 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

88  61  26 

88  5180 

0.0 

+0.1 

0.1 

0.2 

0.3 

0.4 

0.4 

0.6 

0.6 

0.7 

0.7 

88  6130 

88  5186 

0.0 

0.0 

+0.1 

0.1 

0.2 

0.2 

0.3 

0.3 

0.4 

0.4 

0.5 

88  6136 

88  6140 

0.0 

0.0 

0.0 

+0.1 

+0.1 

+0.1 

+0.1 

+0.2 

+0.2 

+0.2 

+0.2 

88  6140 

88  61  45 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

88  6146 

88  51  60 

0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.1 

-0.1 

-0.2 

-0.2 

-0.2 

-0.2 

88  6160 

88  6166 

0.0 

0.0 

-0.1 

-0.1 

-0.2 

-0.2 

-9.3 

-0.3 

-0.4 

-0.4 

-0.5 

88  61  55 

88  62    0 

0.0 

-0.1 

0.1 

0.2 

0.3 

0.4 

0.4 

0.6 

0.6 

0.7 

0.7 

88  52    0 

88  62    6 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

8862    6 

88  62  10 

0.0 

-0.1 

-0.2 

-0.4 

-0.5 

-0.6 

-0.7 

i-o.a 

l-l.<\ 

l-v.\ 

^-YfL 

k    ^^\ft.^iS^ 
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TABLE  V. 


AZDfUTH  OP  POLARIS  AT  ELONGATION,  1916. 


■^— 


10  0 
10  20 

10  40 

11  0 
11  20 

11  40 

12  0 
12  20 

12  40 

13  0 

13  20 

13  40 

14  0 
14  20 

14  40 

15  0 
15  20 

15  40 

16  0 
16  20 

16  40 

17  0 
17  20 

17  40 

18  0 

18  20 

18  40 

19  0 
19  20 

19  40 

20  0 
20  20 

20  40 

21  0 
21  20 

21  40 

22  0 
22  20 

22  40 
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1 
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13  80.9 
13  41.6 
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1 

1 
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1 
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10  27.1 
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11  19.5 


11 
11 
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11 
12 

12 
12 
12 
12 
12 


27.7 
36.0 
44.5 
53.3 
2.2 

11.2 
20.5 
30.0 
89.6 
49.4 


12  59.5 

13  9.7 
13  20.1 
13  30.7 
13  41.5 

13  52.6 

14  8.8 
14  15.2 
14  26.9 
14  38.7 

14  50.8 

15  3.1 

15  15.6 
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16  41.3 
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16  35.5 
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17  18.7 
17  33.5 

17  48.7 

18  4.1 
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0.35 
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0.66 

+0.67 
0.68 
0.69 
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0.72 
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0.74 
0.76 
0.77 
0.78 

+0.79 
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1.02 
1.02 
1.02 
1.02 

-1.02 
1.02 
1.03 
1.03 
1.05 

-1.05 
1.05 
1.05 
1.05 
1.05 

-1.04 
1.04 
1.04 
1.04 
1.04 

-1.04 
1.05 
1.05 
1.05 
1.06 

-1.05 
1.06 
1.06 
1.06 
1.06 

-1.06 
1.07 
1.07 
1.07 
1.07 

-l.OS 
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1.08 
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IM 
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1.10 
1.10 

-1.10 
1.11 
1.11 
1.11 
1.12 
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1.12 
1.13 
1.13 
1.13 
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1.15 
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30  0 

1  19  17.6 

1  19  5.9 
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1.16 

30  20 

1  19  33.6 
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1  18  58.8 

1  18  47.2 
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0.81 

1.16 

30  30 

1  19  41.8 
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1  19  18.5 

1  19  6.9 

1  18  55.3 
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0.82 

1.16 

30  40 
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1  19  38.4 

1  19  26,7 

1  19  15.1 

1  19  3.5 

1  18  51.8 

0.82 

1.16 

30  50 

1  19  58.3 

1  19  46.6 

1  19  35.0 

1  19  23.3 

1  19  11.7 

1  19  0.0 

+0.83 

-1.17 

31  0 

1  20  6.6 

1  19  55.0 

1  19  43.3 

1  19  31.6 
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0.84 

1.17 

31  10 
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1.17 
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1.17 
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1  20  37.8 

1  20  26.0 
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1  22  25.6 
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1  22  1.5 
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1  22  47.5 
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1.23 

35  50 

1  24  42.1 
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1  25  56.6 
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1.16 
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1  26  31.4 

1  26  18.7 
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1  27  55.5 

1  27  42.6 

1  27  29.7 

+1.25 

-1.29 

89  20 

1  28  46.9 

1  28  33.9 

1  28  21.0 

1  28  8.1 

1  27  55.1 

1  27  42.2 

1.26 

1.29 

89  30 

1  28  59.6 

1  28  46.7 

1  28  33.7 

1  28  20.7 

1  28  7.8 

1  27  54.8 

1.27 

1.30 

89  40 

1  29  12.5 

1  28  59.5 

1  28  46.5 

1  28  33.5 

1  28  20.5 

1  28  7,5 

1.28 

1.30 

89  50 

1  29  25.4 

1  29  12.4 

1  28  59.4 

1  28  46.4 

1  28  33.4 

1  28  20.3 

1.29 

1.30 

40  0 

1  29  38.5 

1  29  25.5 

1  29  12.4 

1  28  59.4 

1  2&  \e».^ 

\  \  ISi,  ^.^ 

\ -vV!^;^ 

\--v:s^ 
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AZIMUTH  OP  POLARIS  AT  ELONGATION,  1916. 


^SwDerl, 

VariatioiiiDr- 

88<»  51^  20^' 

88**  51^  30^' 

88®  hV  W 

88<>  Sr  50^' 

88®  52^  ^' 

88®  62^  10^^ 

^N^ 

Lat.  \^^ 

r  of  Lat. 

l"0lJ. 

•   / 

•  /   // 

9        t         n 

•  /   // 

•  /   // 

•  /   // 

•  /  // 

// 

H 

40  0 

1  29  38.5 

1  29  25.5 

1  29  12.4 

1  28  59.4 

1  28  46.3 

1  28  33.2 

+1.30 

-1.31 

40  10 

1  29  51.7 

1  29  38.6 

1  29  25.5 

1  29  12.4 

1  28  59.4 

1  28  46.3 

1.32 

IJl 

40  20 

130  5.0 

1  29  51.9 

1  29  38.8 

1  29  25.7 

1  29  12.5 

1  28  59.4 

1.33 

1.31 

40  30 

1  30  18.4 

1  30  5.3 

1  29  52.1 

1  29  39.0 

1  29  25.8 

1  29  12.7 

1.34 

1.31 

40  40 

1  30  31.9 

1  30  18.8 

1  30  5.6 

1  29  52.4 

1  29  39.2 

1  29  26.0 

1.35 

1-32 

40  50 

1  30  45.6 

1  30  32.4 

1  30  19.1 

1  30  5.9 

1  29  52.7 

1  29  39.5 

+1.36 

-1.32 

41  0 

1  30  59.3 

1  30  46.1 

1  30  32.8 

1  30  19.6 

1  30  6.3 

1  29  53.1 

1.37 

1.32 

41  10 

1  31  13.2 

1  30  59.9 

1  30  46.6 

1  30  33.3 

1  30  20.1 

1  30  6.8 

1.38 

1.33 

41  20 

1  31  27.2 

1  31  13.9 

1  31  0.5 

1  30  47.2 

1  30  33.9 

1  30  20.6 

1.40 

1.33 

41  30 

1  31  41.3 

1  31  27.9 

1  31  14.6 

1  31  1.2 

1  30  47.9 

1  30  34.5 

1.41 

1.34 

41  40 

1  31  55.5 

1  31  42.1 

1  31  28.7 

1  31  15.3 

1  31  2.0 

1  30  48.6 

+1.42 

-1.34 

41  60 

1  32  9.8 

1  31  56.4 

1  31  43.0 

1  31  29.6 

1  31  16.2 

1  31  2.7 

1.43 

1.34 

42  0 

1  32  24.3 

1  32  10.8 

1  31  57.4 

1  31  43.9 

1  31  30.5 

1  31  17.0 

1.44 

1.35 

42  10 

1  32  38.9 

1  32  25.4 

1  32  11.9 

1  31  58.4 

1  31  44.9 

1  31  31.4 

1.46 

1.35 

42  20 

1  32  53.6 

1  32  40.1 

1  32  26.5 

1  32  13.0 

1  31  59.5 

1  31  46.0 

1.47 

1.35 

42  30 

1  33  8.4 

1  32  54.9 

1  32  41.3 

1  32  27.7 

1  32  14.2 

1  32  0.6 

+1.48 

-1.36 

42  40 

1  33  23.4 

1  33  9.8 

1  32  56.2 

1  32  42.6 

1  32  29.0 

1  32  15.4 

1.50 

1.36 

42  50 

1  33  38.5 

1  33  24.9 

1  33  11.2 

1  32  57.6 

1  32  43.9 

1  32  30.3 

1.51 

1.36 

43  0 

1  33  53.7 

1  33  40.0 

1  33  26.4 

1  33  12.7 

1  32  59.0 

1  32  45.3 

1.52 

1.37 

43  10 

134  9.1 

1  33  55.4 

1  33  41.6 

1  33  27.9 

1  33  14.2 

1  33  0.5 

1.53 

1.37 

43  20 

1  34  24.6 

1  34  10.8 

1  33  57.0 

1  33  43.3 

1  33  29.5 

1  33  15.8 

+1.55 

-1.^ 

43  30 

1  34  40.2 

1  34  26.4 

1  34  12.6 

1  33  58.8 

1  33  45.0 

1  33  31.2 

1.56 

1.38 

43  40 

1  34  55.9 

1  34  42.1 

1  34  28.3 

1  34  14.4 

1  34  0.6 

1  33  46.8 

1.57 

1.3S 

43  50 

1  35  11.8 

1  34  57.9 

1  34  44.1 

1  34  30.2 

1  34  16.3 

1  34  2.5 

1.58 

1.3S 

44  0 

1  35  27.8 

1  35  13.9 

1  35  0.0 

1  34  46.1 

1  34  32.2 

1  34  18.3 

1.60 

1.39 

44  10 

1  35  44.0 

1  35  30.0 

1  35  16.1 

1  35  2.2 

1  34  48.2 

1  34  34.3 

+1.61 

-1.39 

44  20 

1  36  0.3 

1  35  46.3 

1  35  32.3 

1  35  18.4 

1  35  4.4 

1  34  50.4 

1.63 

1.40 

44  30 

1  36  16.7 

1  36  2.7 

1  35  48.7 

1  35  34.7 

1  35  20.7 

1  35  6.6 

1.64 

1.^ 

44  40 

1  36  33.3 

1  36  19.3 

1  36  5.2 

1  35  51.2 

1  35  37.1 

1  35  23.0 

1.66 

1.41 

44  50 

1  36  50.1 

1  36  36.0 

1  36  21.9 

1  36  7.8 

1  35  53.6 

1  35  39.5 

1.67 

1.41 

45  0 

1  37  6.9 

1  36  52.8 

1  36  38.7 

1  36  24.5 

1  36  10.4 

1  35  56.2 

+1.68 

-1.41 

45  10 

1  37  24.0 

1  37  9.8 

1  36  55.6 

1  36  41.4 

1  36  27.2 

1  36  13.0 

1.70 

1.42 

45  20 

1  37  41.2 

1  37  26.9 

1  37  12.7 

1  36  58.5 

1  36  44.2 

1  36  30.0 

1.71 

1.42 

45  30 

1  37  58.5 

1  37  44.2 

1  37  29.9 

1  37  15.7 

1  37  1.4 

1  36  47.1 

1.73 

1.43 

45  40 

1  38  16.0 

1  38  1.7 

1  37  47.3 

1  37  33.0 

1  37  18.7 

1  37  4.4 

1.75 

i.-a 

45  50 

1  38  33.6 

1  38  19.3 

1  38  4.9 

1  37  50.5 

1  37  36.2 

1  37  21.8 

+1.76 

-1.44 

46  0 

1  38  51.4 

1  38  37.0 

1  38  22.6 

1  38  8.2 

1  37  53.8 

1  37  39.4 

1.78 

1.44 

46  10 

1  39  9.3 

1  38  54.9 

1  38  40.5 

1  38  26.0 

1  38  11.6 

1  37  57.1 

1.79 

1.44 

46  20 

1  39  27.5 

1  39  13.0 

1  38  58.5 

1  38  44.0 

1  38  29.5 

1  38  15.0 

1.81 

1.45 

46  30 

1  39  45.7 

1  39  31.2 

1  39  16.7 

1  39  2.1 

1  38  47.6 

1  38  33.1 

1.82 

1.45 

46  40 

1  40  4.2 

1  39  49.6 

1  39  35.0 

1  39  20.4 

1  39  5.9 

1  38  51.3 

+1.84 

-1.46 

46  50 

1  40  22.8 

1  40  8.1 

1  39  53.5 

1  39  38.9 

1  39  24.3 

1  39  9.7 

1.86 

1.46 

47  0 

1  40  41.5 

1  40  26.9 

1  40  12.2 

1  39  57.5 

1  39  42.9 

1  39  28.2 

1.87 

1.47 

47  10 

1  41  0.5 

1  40  45.8 

1  40  31.0 

1  40  16.3 

1  40  1.6 

1  39  46.9 

1.89 

1.47 

47  20 

1  41  19.6 

1  41  4.8 

1  40  50.1 

1  40  35.3 

1  40  20.5 

140  5.8 

1.91 

1.4S 

47  30 

1  41  38.8 

1  41  24.0 

1  41  9.2 

1  40  54.4 

1  40  39.6 

1  40  24.8 

+1.92 

-1.4S 

47  40 

1  41  58.3 

1  41  43.5 

1  41  28.6 

1  41  13.8 

1  40  58.9 

1  40  44.0 

1.94 

1.49 

47  50 

1  42  17.9 

1  42  3.0 

1  41  48.1 

1  41  33.2 

1  41  18.3 

1  41  3.4 

1.96 

1.49 

48  0 

1  42  37.7 

1  42  22.8 

1  42  7.8 

1  41  52.9 

1  41  38.0 

1  41  23.0 

1.98 

1.49 

48  10 

1  42  57.7 

1  42  42.7 

1  42  27.7 

1  42  12.8 

1  41  57.8 

1  41  42.8 

2.00 

1.50 

48  20 

1  43  17.9 

1  43  2.9 

1  42  47.8 

1  42  32.8 

1  42  17.7 

1  42  2.7 

+2.02 

-1.50 

48  30 

1  43  38.3 

1  43  23.2 

1  43  8.1 

1  42  53.0 

1  42  37.9 

1  42  22.8 

2.03 

L51 

48  40 

1  43  58.8 

1  43  43.7 

1  43  28.5 

1  43  13.4 

1  42  58.2 

1  42  43.1 

2.05 

LSI 

48  50 

1  44  19.5 

1  44  4.3 

1  43  49.2 

1  43  34.0 

1  43  18.8 

143  3.6 

2.07 

1.52 

49  0 

1  44  40.5 

1  44  25.2 

1  44  10.0 

1  43  54.7 

1  43  39.5 

1  43  24.2 

2.09 

1.^ 

49  10 

1  45  1.6 

1  44  46.3 

1  44  31.0 

1  44  15.7 

1  44  0.4 

1  43  46.1 

+2.11 

-1.M 

49  20 

1  45  22.9 

1  45  7.6 

1  44  52.2 

1  44  36.9 

1  44  21.5 

144  6.2 

2.13 

1.5S 

49  30 

1  45  44.4 

1  45  29.0 

1  45  13.6 

1  44  58.2 

1  44  42.8 

1  44  27.4 

2.15 

1.M 

49  40 

1  46  6.1 

1  45  50.7 

1  45  35.2 

1  45  19.8 

1  45  4.3 

1  44  48.9 

2.17 

1>4 

49  50 

1  46  28.1 

1  46  12.6 

1  45  57.0 

1  45  41.5 

1  45  26.0 

1  45  10.5 

2.19 

1.55 

50  0 

1  46  50.2 

1  46  34.6 

1  46  19.1 

1  46  3.5 

1  45  47.9 

1  45  32.4 

+2.21 

-U6 
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AZIMUTH  OF  P0IARI8  AT  ELONGATION,  1M6. 


Variation  for- 

88°  51^  W 

88°  51^  30^^ 

88°  51^  40^^ 

88°  51'  W 

88°  52^  0^' 

88°  52^  10^^ 

I'ofLat. 

l"of*. 

9            1              It 

•  /   // 

o     /     // 

m         t          fr 

•  /   // 

•        r         ff 

// 

// 

I  46  50.2 

1  46  34.6 

1  46  19.1 

1  46  3.5 

1  45  47.9 

1  45  32.4 

+2.21 

-1.56 

1  47  12.5 

1  46  56.9 

1  46  41.3 

1  46  25.7 

1  46  10.1 

1  45  54.4 

2.23 

1.56 

1  47  35.1 

1  47  19.4 

1  47  3.7 

1  46  48.1 

1  46  32.4 

1  46  16.7 

2.25 

1.67 

1  47  57.8 

1  47  42.1 

1  47  26.4 

1  47  10.6 

1  46  54.9 

1  46  39.2 

2.27 

1.67 

1  48  20.8 

1  48  5.0 

1  47  49.2 

1  47  33.5 

1  47  17.7 

1  47  1.9 

2.30 

1.68 

1  48  44.0 

1  48  28.2 

1  48  12.3 

1  47  56.5 

1  47  40.6 

1  47  24.8 

+2.32 

-1.68 

1  49  7.4 

1  48  51.5 

1  48  35.6 

1  48  19.7 

1  48  3.8 

1  47  47.9 

2.34 

1.59 

1  49  31.1 

1  49  15.1 

1  48  59.1 

1  48  43.2 

1  48  27.2 

1  48  11.3 

2.36 

1.60 

1  49  54.9 

1  49  38.9 

1  49  22.9 

1  49  6.9 

1  48  50.9 

1  48  34.9 

2.38 

1.60 

1  50  19.0 

1  50  2.9 

1  49  46.9 

1  49  30.8 

1  49  14.7 

1  48  58.7 

2.41 

1.61 

1  50  43.4 

1  50  27.2 

1  50  11.1 

1  49  55.0 

1  49  38.8 

1  49  22.7 

+2.43 

-1.61 

1  51  7.9 

1  50  51.7 

1  50  35.5 

1  50  19.4 

1  50  3.2 

1  49  47.0 

2.45 

1.62 

1  51  32.7 

1  51  16.5 

1  51  0.2 

1  50  44.0 

1  50  27.7 

1  50  11.5 

2.48 

1.62 

1  51  57.8 

1  51  41.5 

1  51  25.1 

1  51  8.8 

1  50  52.5 

1  50  36.2 

2.50 

1.63 

1  52  23.1 

1  52  6.7 

1  51  50.3 

1  51  34.0 

1  51  17.6 

1  51  1.2 

2.53 

1.64 

1  52  48.6 

1  52  32.2 

1  52  15.7 

1  51  59.3 

1  51  42.9 

1  51  26.4 

+2.55 

-1.64 

1  53  14.4 

1  52  57.9 

1  52  41.4 

1  52  24.9 

1  52  8.4 

1  51  51.9 

2.58 

1.66 

1  53  40.4 

1  53  23.9 

1  53  7.3 

1  52  50.8 

1  52  34.2 

1  52  17.7 

2.60 

1.65 

1  54  6.8 

1  53  50.1 

1  53  33.5 

1  53  16.9 

1  53  0.3 

1  52  43.6 

2.63 

1.66 

1  54  33.3 

1  54  16.6 

1  54  0.0 

1  53  43.3 

1  53  26.6 

1  53  9.9 

2.65 

1.67 

1  55  0.2 

1  54  43.4 

1  54  26.7 

1  54  9.9 

1  53  53.2 

1  53  36.4 

+2.68 

-1.68 

1  55  27.3 

1  55  10.5 

1  54  53.6 

1  54  36.8 

1  54  20.0 

1  54  3.2 

2.71 

1.68 

1  55  54.7 

1  55  37.8 

1  55  20.9 

1  55  4.0 

1  54  47.1 

1  54  30.2 

2.74 

1.69 

1  56  22.3 

1  56  5.4 

1  55  48.4 

1  55  31.5 

1  55  14.5 

1  54  57.6 

2.76 

1.69 

1  56  50.2 

1  56  33.2 

1  56  16.2 

1  55  59.2 

1  55  42.2 

1  55  25.1 

2.79 

1.70 

1  57  18.5 

1  57  1.4 

1  56  44.3 

1  56  27.2 

1  56  10.1 

1  55  53.0 

+2.82 

-1.71 

1  57  47.0 

1  57  29.8 

1  57  12.7 

1  56  55.5 

1  56  38.3 

1  66  21.2 

2.85 

1.72 

1  58  15.8 

1  57  58.6 

1  57  41.3 

1  57  24.1 

1  57  6.9 

1  56  49.6 

2.88 

1.72 

1  58  44.9 

1  58  27.6 

1  58  10.3 

X  57  53.0 

1  57  35.7 

1  57  18.4 

2.91 

1.73 

1  59  14.3 

1  58  56.9 

1  58  39.5 

1  58  22.2 

1  58  4.8 

1  57  47.4 

2.94 

1.74 

1  59  44.0 

1  59  26.5 

1  59  9.1 

1  58  51.6 

1  58  34.2 

1  58  16.8 

+2.97 

-1.74 

2  0  14.0 

1  59  56.5 

1  59  39.0 

1  59  21.4 

1  59  3.9 

1  58  46.4 

3.00 

1.75 

2  0  44.3 

2  0  26.7 

2  0  9.1 

1  59  51.6 

1  59  34.0 

1  59  16.4 

3.03 

1.76 

2  1  15.0 

2  0  57.3 

2  0  39.6 

2  0  22.0 

2  0  4.3 

1  59  46.6 

3.06 

1.77 

2  1  45.9 

2  1  28.2 

2  1  10.4 

2  0  52.7 

2  0  35.0 

2  0  17.2 

3.10 

1.77 

2  2  17.2 

2  1  59.4 

2  1  41.6 

2  1  23.8 

2  1  6.0 

2  0  48.1 

+3.13 

-1.78 

2  2  48.8 

2  2  30.9 

2  2  13.1 

2  1  55.2 

2  1  37.3 

2  1  19.4 

3.16 

1.79 

2  3  20.8 

2  3  2.8 

2  2  44.9 

2  2  26.9 

2  2  8.9 

2  1  51.0 

3.19 

1.80 

2  3  53.1 

2  3  35.1 

2  3  17.0 

2  2  59.0 

2  2  40.9 

2  2  22.9 

3.23 

1.80 

2  4  25.8 

2  4  7.6 

2  3  49.5 

2  3  31.4 

2  3  13.2 

2  2  55.1 

3.26 

1.81 

2  4  58.8 

2  4  40.6 

2  4  22.3 

2  4  4.1 

2  3  45.9 

2  3  27.7 

+3.30 

-1.82 

2  5  32.1 

2  5  13.8 

2  4  55.5 

2  4  37.2 

2  4  19.0 

2  4  0.7 

3.33 

1.83 

2  6  5.8 

2  5  47.5 

2  5  29.1 

2  5  10.7 

2  4  52.4 

2  4  34.0 

3.37 

1.84 

2  6  39.9 

2  6  21.5 

2  6  3.0 

2  5  44.6 

2  5  26.1 

2  5  7.7 

3.41 

1.84 

2  7  14.4 

2  6  55.9 

2  6  37.3 

2  6  18.8 

2  6  0.2 

2  6  41.7 

3.44 

1.85 

2  7  49.2 

2  7  30.6 

2  7  12.0 

2  6  53.4 

2  6  34.7 

2  6  16.1 

+3.48 

-1.86 
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19 

26.8 

28.9 

30.9 

33.0 

35.1 

37.1 

39.2 

41.3 

19 

20 

+29.7 

+32.0 

+34.3 

+36.6 

+38.8 

+41.1 

+43.4 

+45.7 

20 

21 

32.7 

35.3 

37.8 

40.3 

42.8 

45.3 

47.9 

50.4 

21 

22 

35.9 

38.7 

41.5 

44.2 

47.0 

49.8 

52.5 

55.3 

22 

23 

39.3 

42.3 

45.3 

48.3 

51.4 

54.4 

57.4 

60.4 

23 

24 

42.8 

46.0 

49.3 

52.6 

55.9 

59.2 

62.5 

65.8 

24 

25 

+46.4 

+49.9 

+53.5 

+57.1 

+60.7 

+64.2 

+67.8 

+71.4 

25 

*  Sidereal  time  from  elongation. 
79790°— 191C 45 
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FOR  FINDING  THE  TIMES  OF  UPPER  AND  LOWER  CULMINATION  OP  POLARIS, 
1916,  FROM  THE  OBSERVED  TIMES  WHEN  THE  STAR  IS  ON  THE  SAME 
VERTICAL  CIRCLE  WITH  THE  STARS  C  URSiE  MAJORIS  (MIZAR)  SUB  POLO 
AND  a  CASSIOPEIA  SUB  POLO,  RESPECTIVELY. 


Except  at  high  latitudes,  the  pole  star  at  either  upper  or  lower  culmination  fonuflftkee  a 
simple  and  convenient  method  for  laying  down  a  meridian  line  on  the  earth's  sur&u^  at  pchJH 
in  the  northern  hemisphere.  When  the  local  time  is  unknown  and  accurate  astronomical  instru- 
ments are  not  available,  the  time  of  culmination  of  Polaris  may  be  found  by  obeerving  the 
instant  when  Polaris  is  vertically  above  (has  the  same  azimuth  as)  C  Ursse  Majoris  (Mizar)  bdow 
the  pole,  or  6  Cassiopeise  below  the  pole.  In  the  former  case,  for  the  year  1916,  Polaris  is 
approaching  upper  culmination  and  in  the  latter  case  it  is  approaching  lower  culminatioii.  The 
mean  time  interval  which  elapses  between  the  observed  times  above  mentioned  and  upper  or 
lower  culmination,  as  the  case  may  be,  are  given  for  C  Urste  Majoris  and  8  Cassiopeue  for  ten-diy 
intervals  in  the  following  table.  This  method  can  not  be  used  at  places  south  of  30^  noith 
latitude. 


^UI18.«  MAJORIS  (MIZAR). 
(Upper  oalminatloii  of  Polaris.) 

a  CA88IOPKT*. 
(Lower  calmination  of  Polaris.) 

D»t6.^ 

Lat. 

40** 

45** 

50*» 

55^ 

60« 

Date/^ 

Lat. 

35° 

40° 

45° 

50° 

5-i° 

Jan. 

1 
11 
21 

m    8 
8  51 
8  41 
8  30 

m    ■ 
8  50 
8  39 
8  29 

m    ■ 
8  48 
8  37 
8  27 

m    ■ 
8  45 
8  35 
8  24 

m    a 
8  42 
8  31 
8  21 

Jan. 

1 
11 
21 

m    ■ 
9  68 
9  47 
9  36 

m    ■ 
9  69 
9  48 
9  38 

m    s 

10    1 

9  60 

9  40 

m    ■ 

10    3 

9  62 

9  42 

m    1 

10    € 

955 

944 

Feb. 

31 
10 
20 

8  20 
8  10 
8    1 

8  19 
8    8 
7  69 

8  17 
8    7 
7  67 

8  14 
8    4 
7  65 

8  11 
8    1 
7  62 

Feb. 

31 
10 
20 

9  26 
9  16 
9    6 

9  28 
9  17 
9    7 

9  29 
9  19 
9    9 

9  31 
9  21 
9  11 

934 
923 
9  13 

Mar. 

1 

7  63 

7  52 

7  60 

7  48 

7  45 

Mar. 

2 

12 
22 

8  67 
8  61 

8  47 

8  69 
8  63 
8  48 

9    1 
865 
8  60 

9    3 
8  67 
8  62 

9    5 

859 
8  M 

June 

80 

8  37 

8  36 

8  33 

8  31 

8  28 

July 

10 
20 
30 

8  48 

8  59 

9  10 

8  46 

8  57 

9  8 

8  44 

8  55 

9  6 

8  42 

8  52 

9  3 

8  38 

8  49 

9  0 

Apr. 

1 

11 
21 

845 
8  45 

8  47 

8  46 
8  46 
8  48 

8  48 
8  48 
8  60 

860 
8  50 
8  62 

8  52 
852 
854 

Aug. 

9 
19 
29 

9  21 
9  30 
9  38 

9  19 
9  28 
9  37 

9  17 
9  26 
9  34 

9  14 
9  23 
9  31 

9  10 
9  20 
9  28 

May 

1 

11 
21 

8  50 

8  56 

9  4 

8  62 

8  67 

9  5 

8  53 

8  69 

9  7 

8  65 

9  1 
9    9 

85$ 
9    3 
9  11 

Sept. 

8 
18 
28 

9  46 
9  53 
9  58 

9  45 
9  51 
9  56 

9  42 
9  49 
9  53 

9  39 
9  46 
9  51 

9  36 
9  42 
9  47 

31 

June  10 

20 

9  12 
9  21 
9  32 

9  14 
9  23 
9  33 

9  16 
9  24 
9  36 

9  17 
9  26 
9  37 

9  20 
9  29 
9  40 

Oct. 

8 
18 
28 

10    1 
10    4 
10    4 

9  59 
10    2 
10    2 

9  57 
9  59 
9  59 

9  64 
9  56 
9  57 

9  50 
9  53 
9  53 

July 

30 
10 
20 

9  43 

9  54 

10    5 

9  45 

9  56 

10    7 

9  47 

9  68 

10    9 

9  49 
10    0 
10  11 

9  52 
10    3 
10  14 

Nov. 

7 
17 
27 

10    2 
9  59 
9  54 

10    0 
9  57 
9  52 

9  58 
9  55 
9  50 

9  55 
9  62 
9  47 

9  51 
9  48 
9  44 

30 

10  17 

10  18 

10  20 

10  23 

10  26 

Nov. 

27 

11    2 

11    4 

11    6 

11    9 

11  12 

Dec. 

7 
17 
27 

9  48 
9  39 
9  31 

9  46 
9  37 
9  29 

9  43 
9  35 
9  27 

9  41 
9  32 
9  24 

9  37 
9  29 
9  20 

Dec. 

7 
17 
27 

10  65 
10  47 
10  38 

10  67 
10  49 
10  40 

10  69 
10  61 
10  42 

11    2 
10  53 
10  44 

11    5 
10  56 
10  47 

31 

9  27 

9  25 

9  23 

9  20 

9  17 

31 

10  34 

10  35 

10  37 

10  40 

10  43 
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APPARENT  PLACE,  TIME  OF  UPPER  CULMINATION,  AND  TIME  INTERVAL 
BETWEEN  UPPER  CULMINATION  AND  ELONGATION  EAST  OR  WEST,  OF 
POLARIS,  1916. 

The  local  mean  time  of  culmination  on  any  meridian  for  a  given  date  is  found  by  taking 
from  the  following  table  the  Mean  Time  of  the  nearest  Greenwich  culmination,  and  applying  to 
it  the  product  of  the  Var.  per  Day  by  the  integral  number  of  intervening  days,  this  product 
being  numerically  additive  for  an  earlier  date  and  subtractive  for  a  later  date  than  that  given 
in  the  table;  and  by  applying  also  the  product  of  the  Var,  per  Hour  by  the  longitude  from 
Greenwich  expressed  in  hours  and  fractions  of  an  hour,  this  product  being  numerically  additive 
for  East  longitudes  and  subtractive  for  West  longitudes. 

The  time  interval  between  upper  and  lower  culmination  is  12^  diminished  by  one-half  the 
numerical  value  of  the  Var,  per  Day, 

The  last  column  below  applies  to  all  meridians. 


Upper  Culmination,  Meridian  of  Oreenwkh. 

Mean  Time 

Interval, 

Elongation 

WmtM 

Upper  Cahn. 

Date. 

DISSS'* 

Ascension. 

Apparent 
Decunatlon. 

Mean  Time. 

Var.  per 
Day. 

Var.  per 
Hoor. 

Latl- 
tade. 

h     m 
1    28 

+88  51 

• 

• 

W.       E. 

W.          E. 

■ 

// 

h   m     8 

m      8 

8 

• 

h      m 

Jan.      1 

111 

51.8 

6  49  28 

-3  57.0 

-9.88+ 

10 

+5  58.2- 

11 

100 

52.9 

6    9  58 

3  57.0 

9.87 

12 

5  58.1 

21 

90 

53.4 

530  28 

3  56.9 

9.87 

14 

5  57.9 

31 

80 

53.0 

4  50  59 

3  56.9 

9.87 

16 

5  57.7 

Feb.  10 

70 

52.0 

4  11  30 

3  56.9 

9.87 

18 

5  57.5 

20 

60 

50.6 

3  32    1 

-3  56.8 

-9.87+ 

20 

+5  57.4- 

Mar.     1 

53 

48.6 

2  52  35 

3  56.6 

9.86 

22 

5  57.2 

11 

46 

46.0 

2  13  10 

3  56.5 

9.85 

24 

5  57.0 

21 

41 

43.2 

1  33  45 

3  56.3 

9.84 

26 

5  56.8 

31 

39 

40.3 

0  54  24 

3  56.0 

9.83 

28 

5  56.6 

Apr.   10 

39 

37.1 

0  15    5 

-3  55.8 

-9.83+ 

30 

+5  56.4- 

19 

40 

34.0 

23  35  47 

3  55.7 

9.82 

32 

5  56.2 

29 

43 

31.1 

22  56  31 

3  55.5 

9.81 

34 

5  56.0 

May     9 

49 

28.6 

22  17  18 

3  55.3 

9.80 

36 

5  55.7 

19 

56 

26.2 

21  38    6 

3  55.1 

9.80 

38 

5  55.5 

29 

64 

24.2 

20  58  55 

-3  55.0 

-9.79+ 

40 

+5  55.2- 

June    8 

74 

22.9 

20  19  45 

3  54.9 

9.79 

42 

5  54.9 

18 

85 

22.1 

19  40  37 

3  54.8 

9.78 

44 

5  54.6 

28 

96 

21.6 

19    1  29 

3  54.8 

9.78 

46 

5  54.3 

July     8 

107 

21.7 

18  22  20 

3  54.8 

9.78 

48 

5  54.0 

18 

118 

22.6 

17  43  12 

-3  54.8 

-9.78+ 

50 

+5  53.6- 

28 

130 

23.8 

17    4    5 

3  54.8 

9.78 

52 

5  53.2 

Aug.    7 

140 

25.4 

16  24  56 

3  54.9 

9.79 

54 

5  52.8 

17 

150 

27.7 

15  45  47 

3  55.0 

9.79 

56 

5  52.3 

27 

159 

30.4 

15    6  37 

3  55.0 

9.79 

58 

5  51.8 

Sept.    6 

168 

33.3 

14  27  27 

-3  55.1 

-9.80+ 

60 

+5  51.2- 

16 

174 

36.5 

13  48  14 

3  55.3 

9.80 

62 

5  50.5 

26 

179 

40.1 

13    9    0 

3  55.4 

9.81 

64 

5  49.7 

Oct.     6 

184 

43.9 

12  29  46 

3  55.6 

9.82 

66 

5  48.8 

16 

187 

47.6 

11  50  29 

3  55.8 

9.82 

68 

5  47.8 

26 

187 

51.4 

11  11  10 

-3  56.0 

-9.83+ 

70 

+5  46.5- 

Nov.    6 

186 

55.2 

10  31  50 

3  56.1 

9.84 

15 

183 

58.8 

9  52  29 

3  56.3 

9.84 

25 

179 

62.0 

9  13    5 

3  56.5 

9.85 

Dec.    5 

172 

65.0 

8  33  39 

3  56.6 

9.86 

15 

165 

67.6 

7  54  13 

-3  56.7 

-9.86+ 

25 

156 

69.6 

7  14  45 

-3  66.8 

-9.87+ 

ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


There  are  in  general  use  three  different  kinds  of  time,  True  Solar  Time — 
also  called  Apparent  Solar  Time — ^Mean  Solar  Time,  and  Sidereal  Time. 

True  or  Apparent  Solar  Time  is  measured  by  the  diurbal  motion  of  the 
Sim,  the  length  of  the  day  being  the  interval  between  two  successive  transits 
of  the  Sun  over  the  same  meridian,  and  the  time  of  day  being  the  hoiur-angle 
of  the  Sun  westward  from  the  meridian.  Owing  to  the  obliquity  of  the  ecliptic 
and  to  the  lack  of  uniformity  of  the  motion  of  the  Earth  in  its  orbit,  the  rate 
of  motion  of  the  Sun  in  hour-angle  and  the  length  of  the  apparent  solar  day 
are  not  constant.  Therefore  clocks  and  chronometers  can  not  be  regulated  to 
apparent  solar  time,  which  may,  however,  be  determined  by  observations  of 
the  Sun  when  visible. 

Mean  Solar  Time  is  measured  by  the  motion  of  a  fictitious  body  called  the 
mean  Sun,  which  is  supposed  to  move  uniformly  in  the  celestial  equator,  com- 
pleting the  circuit  in  one  tropical  year.  Since  mean  solar  time  is  uniform 
and  regular  in  its  passage,  clocks  and  watches  may  be  regulated  to  it,  and 
those  in  ordinary  use  are  usually  so  regulated. 

Mean  solar  time  can  not,  of  course,  be  determined  by  direct  observation, 
but  may  be  determined  indirectly  by  correcting  observations  of  the  Sun  for 
the  equation  of  time,  or  by  converting  to  mean  time  sidereal  time  determined 
by  observations  of  fixed  stars. 

The  Equation  of  Time  is  the  difference  in  hour-angle  between  the  true  Sun 
and  the  mean  Sun.  The  true  Sun  is  sometimes  before  and  sometimes  behind 
the  mean  Sun  by  an  amount  which  varies  from  zero  to  about  16  minutes.  The 
equation  of  time  is  given  for  Greenwich  mean  noon  on  pages  2-16  and  for 
Washington  apparent  noon  on  pages  514-521. 

The  Mean  Solar  Day  is  the  unit  of  mean  solar  time^  and  is  equal  in  length 
to  the  mean  or  average  of  all  the  true  or  apparent  solar  days  of  the  year.  It 
may  be  otherwise  defined  as  the  interval  of  time  elapsing  between  two  suc- 
cessive transits  of  the  mean  Sun  across  the  meridian  of  any  place. 

Sidereal  Time  or  star  time,  in  general  terms,  is  measured  by  the  diurnal 
motion  of  the  fixed  stars,  or,  speaking  more  precisely,  by  the  diurnal  motion 
of  that  point  on  the  celestial  equator  called  the  vernal  equinox,  from  which 
Che  right  ascensions  of  the  heavenly  bodies  are  measured.  Astronomical  clocks 
fiQgulated  to  sidereal  time  are  called  sidereal  clocks.  Sidereal  time  may  be 
jdetermined  from  observations  of  stars  whose  right  ascensions  are  known. 

A  Sidereal  Day  is  very  nearly  the  length  of  time  in  which  the  Earth  rotates 
on  its  axis  and  is  accurately  defined  as  the  time  interval  between  two  sue- 


710  THE  AMERICAN  EPHEMERIS. 

cessive  transits  of  the  Yemal  equinox  over  the  same  meridian.  The  sidereal 
day  is  shorter  than  the  mean  solar  day  by  3"  56*.666  sidereal  time  or  3™  55*.909 
mean  solar  time,  the  tropical  year  of  365.2422  mean  solar  days  containing 
366.2422  sidereal  days.  Sidereal  time  and  the  length  of  the  sidereal  day  are 
subject  to  slight  irregularities  on  account  of  small  differences  between  the 
positions  of  the  true  and  mean  equinoxes. 

The  mean  solar  and  sidereal  days  are  each  divided  into  24  hours.  About 
March  23  (civil  date)  of  each  year,  about  two  days  after  the  vernal  equinox, 
there  is  an  instant  when  the  face  of  a  sidereal  clock  shows  the  same  time  as  a 
mean  time  clock,  and  the  former  gains  on  the  latter  3°^  56*.555  sidereal  time 
per  mean  solar  day,  so  that  at  the  end  of  a  year  it  will  have  gained  one  sidereal 
day  and  will  again  agree  with  the  mean  time  clock. 

The  OivU  Day  begins  at  midnight  and  comprises  24  hours,  the  hours  being 
counted  from  0  to  12  in  two  series;  the  first,  marked  A.  M.,  running  from 
midnight  to  noon,  and  the  second,  marked  P.  M.,  running  from  noon  to  midni^t 

The  Astronomical  Day  begins  at  noon  on  the  civil  day  of  the  same  date, 
the  24  hours  being  counted  from  0  to  24,  running  from  noon  of  one  day  to 
noon  of  the  next  following  day.  Astronomical  time  as  well  as  civil  time  may 
be  either  apparent  or  mean. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefoi« 
the  first  half  of  the  civil  day  coincides  with  the  last  half  of  the  preceding 
astronomical  day,  and  the  last  half  of  the  civil  day  coincides  with  the  fibrst  half 
of  the  astronomical  day  of  the  same  date.    Hence  we  have  the  following  rules: 

To  convert  OivU  Time  into  Astronomical  IHme. — ^If  the  civil  time  is  marked 
A.  M.,  take  one  from  the  day  and  add  twelve  to  the  hours;  if  the  civil  time  is 
marked  P.  M.,  take  away  the  designation  P.  M.  Thus,  January  9,  2  o'clock, 
A.  M.,  civil  time,  is  January  8,  14^,  astronomical  time;  and  January  9,  2 
o'clock,  P.  M.,  civil  time,  is  January  9,  2^,  astronomical  time. 

To  convert  Astronomical  Time  into  OivU  Tims, — ^If  the  astronomical  time  is 
less  than  twelve  hours,  write  P.  M.  after  it;  if  greater  than  twelve  hours, 
subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  convert  Solar  or  Sidereal  Tims  of  any  meridian  B  to  that  of  ano&er 
meridian  A,  add  the  difference  of  longitude  expressed  in  time  when  A  is  east 
of  B,  and  subtract  the  difference  of  longitude  when  A  is  west  of  B. 

Greenwich  mean  time,  which  at  any  fixed  observatory  is  obtained  by 
applying  the  longitude  to  the  local  mean  time,  on  board  ship  is  usually  taken 
from  the  mean  time  chronometer  set  to  Greenwich  time. 

Greenwich  mean  noon  of  any  date  means  the  noon  at  the  beginning  of  the 
astronomical  day. 

PART  /.—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

Pages  2-17  contain  for  Greenwich  mean  noon  of  each  day  the  Sun's 
Apparent  Right  Ascension,  Apparent  Declination,  Semidiamster,  Horizontal 
Parallax,  True  Longitude,  and  Latitude.  They  also  contain  the  LogarUkm  of 
{he  Radius  Vector  of  the  Earth,  the  Precession  in  Longitude,  the  Nutation  in 
Longitude,  the  Aberration,  the  True  Obliquity,  the  Equation  of  Time,  the  Sidereal 
Time  or  Right  Ascension  of  Mean  Sun,  and  the  Mean  Tim^  of  Sidereal  Noon, 
Adjoining  colunms  contain,  for  each  Greenwich  mean  noon,  tlie  Variation  per 
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Hour  for  thoee  of  the  quantities  for  which  it  seemed  adTisahle  to  give  a  rate 
of  motion.  By  multiplying  any  one  of  thoee  yariations  by  the  hours  and 
parts  of  an  hour  from  Greenwich  mean  noon  and  adding  the  product  alge* 
braically  to  the  corresponding  quantity  at  noon,  we  obtain  an  approximate 
Talue  of  the  quantity  in  question  for  any  given  Greenwich  mean  time.  If 
great  exactness  is  desired^  the  value  of  the  hourly  variation  is  found  for  the 
time  halfway  between  Greenwich  mean  noon  and  the  given  Greenwich  mean 
time  before  multiplying  by  the  hours  and  parts  of  an  hour  from  Greenwich 
mean  noon. 

It  is  to  be  noted  that  here,  as  elsewhere  throughout  the  volume,  the  posi- 
tive sign  used  with  declinations  or  latitudes  indicates  north  and  the  negative 
sign  south. 

The  Sim's  Afforent  Right  Ascension  and  Dectination  are  affected  both  by 
aberration  and  by  nutation,  and  therefore  denote  the  apparent  position  of  the 
true  Sun.  The  Sun's  True  LongiJtwde  is  the  true  geometric  longitude  not  cor- 
rected for  aberration;  it  is  referred  to  the  true  equinox. 

The  Sun's  Latitude  is  referred  to  the  ecliptic  of  the  date. 

The  Sun's  Declination  is  required  whenever  that  body  is  observed  for  the 
purpose  of  finding  latitude,  local  time,  or  azimuth. 

The  Sun's  Semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular 
distance  between  the  limb  of  the  Sun  and  any  other  object  to  the  distance  from 
the  center  of  the  Sun. 

The  Horizontal  Parallax  is  the  angle  subtended  by  the  equatorial  radius 
of  the  Earth,  as  seen  from  the  center  of  the  Sun. 

The  Precession  in  Longitude  is  the  quantity  to  be  applied  to  the  longitude 
of  the  Sun  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year,  i.  e.,  the  instant  when  the  Sun's  mean  longitude  is  280^,  in 
order  to  refer  it  to  the  mean  equinox  of  date. 

The  Nutation  in  Longitfude  is  the  quantity  to  be  applied  to  the  longitude 
of  a  body  referred  to  the  mean  equinox  of  date  in  order  to  refer  it  to  the  true 
equinox,  short-period  terms  being  neglected. 

The  Aberration  is  the  quantity  to  be  subtracted  from  the  true  longitude 
of  the  Sun  in  order  to  obtain  its  apparent  longitude. 

The  True  Obliquity  is  the  inclination  of  the  Earth's  equator  to  the  ecliptic, 
short-period  terms  being  neglected. 

ITie  corrections  to  the  values  of  the  nutation  and  the  obliquity  here  given, 
to  take  account  of  the  short-period  terms,  may  be  found  on  pages  215-216. 

The  Equation  of  Time  is  the  apparent  time  of  Greenwich  mean  noon,  or 
the  hour  angle  of  the  true  Sun  at  that  instant.  When  int^erpolated  to  any 
given  Greenwich  mean  time,  it  is  the  correction  to  be  applied  to  mean  time  in 
order  to  obtain  apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun 
at  Greenwich  mean  noon.  It  may  be  reduced  for  the  longitude  or  to  any 
Greenwich  mean  time  by  using  the  hourly  variation^  +  9».8565 ;  or  by  Table 
III,  page  691  of  this  volume,  for  reducing  intervals  of  mean  time  to  sidereal 
time.  It  is  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the 
Greenwich  mean  time,  then  the  right  ascension  of  the  mean  Sun  for  that  time, 
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and  this  being  added  to  the  local  astronomical  mean  time,  i.  e.,  the  hour  angje 
of  the  mean  Sun,  will  give  the  hour  angle  of  the  Temal  equinox,  or  the  sidereal 
time  required. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  k 
also  used  in  converting  sidereal  time  to  mean  time.  Subtracting  the  reduced 
value  from  the  given  sidereal  time  gives  the  interval  of  sidereal  time  past  noon, 
and  that  is  converted  iuto  the  required  mean  time  by  subtracting  from  it  the 
corresponding  reduction  of  a  sidereal  interval  to  a  mean-time  interval,  taken 
from  Table  II,  page  688  of  this  volume.  If  the  sidereal  interval  is  less  tlun 
3°^  56'.555,  there  are  two  mean  times  corresponding  to  the  given  sidereal  time, 
one  a  few  minutes  after  the  preceding  noon,  and  the  other  a  few  minutes  befoie 
the  following  noon,  the  mean  time  interval  between  these  two  mean  times 
being  23^  56™  4'.09.  The  mean  time,  approximately  known,  will  always  show 
which  one  is  to  be  taken.  Instead  of  using  Table  II,  the  reduction  of  a  sidereal 
to  a  mean  time  interval  may  be  found  by  multiplying  —  9".8296  by  the  hours 
and  parts  of  an  hour  of  the  sidereal  interval. 

The  Mean  Time  of  Sidereal  Noon  is  the  niunber  of  hours,  minutes,  and 
seconds  after  Greenwich  mean  noon  when  the  vernal  equinox  passes  the 
meridian  of  Greenwich;  it  may  be  reduced  to  any  other  meridian  by  using 
the  hourly  variation,  —  9*.8296,  to  effect  the  necessary  interpolation,  or  the 
reduction  may  be  taken  directly  from  Table  II.  In  the  same  way  the  redac- 
tion may  be  made  to  any  Greenwich  sidereal  time,  and  the  result  wiQ  then 
represent  24*^  —  Right  Ascension  of  the  Mean  Sun.  This  column  may  be  con- 
veniently used  for  converting  sidereal  to  mean  time,  or — ^which  is  the  same 
problem — ^for  finding  the  time  of  meridian  passage  of  a  star  whose  right  ascen- 
sion is  known,  by  adding  to  the  mean  time  of  the  preceding  local  sidereal  nomi, 
the  mean  time  equivalent  of  the  given  sidereal  time.  . 

As  examples  of  the  use  of  pages  2-17:  i 

1.  Let  the  Sun's  declination  be  required  for  1916,  April  14,  2"*  5™  20«,  P.  M.,  ' 
at  a  place  whose  longitude  is  58®  20',  or  3*^  63™  20"  west  from  Greenwich: 

h   m     f 
Local  mean  time  .    April  14,        2    5  20 

Longitude  from  Greenwich  (additive)  3  53  20 


Greenwich  mean  time  .    April  14,       5  5S  40 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that 
this  moment  is  5*^.978  after  Greenwich  mean  noon  on  April  14,  or  18^.022 
before  Greenwich  mean  noon  on  April  15. 

On  page  6  of  the  Ephemeris  we  find  that  the  variation  of  declination  per 
hoiu'is:  " 

At  Greenwich  mean  noon,  April  14         ....        +54.00 
At  Greenwich  mean  noon,  April  15        ....        +53.00 


Difference  for  one  day —  0.40 

If  great  exactness  is  desired,  we  find  the  amount  of  this  hourly  variation 
for  the  time  halfway  between  Greenwich  noon  and  the  time  of  obserration; 
that  is,  for  3  hours  after  Greenwich  noon  of  the  14th,  this  being  half  of  6  hours. 
Three  hours  is  0.125  of  a  day;  so  the  calculation  is  as  follows: 
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/# 


Variation  at  Greenwich  mean  noon,  April  14         .        .        +54.00 
Change  for  0.126  of  a  day,  or  -0'^40X0.126  ...        -  0.05 

Variation  at  3  hours  after  noon +53.95 

+53'^^X5.978«+322'^5=+5'  22'^5 

Declination  at  Greenwich  noon,  April  14       .        .         +9  23  25.2 
Variation  in  5.978  hours +5  22.5 

Sun's  declination  at  time  of  observation        .        .         +9  28  47.7 

With  equal  facility  the  computation  might  have  been  made  backward  from 
the  succeeding  noon.  Thus  in  the  example  just  given  the  time  is  1 8^.022  before 
Greenwich  noon  of  April  15;  half  this  interval  is  about  0.375  of  a  day,  and  the 
hourly  motion  for  the  middle  of  the  interval  is  +53".76.    Then  we  find: 

Declination  at  Greenwich  noon,  April  15       .        .         +9  44  56.5 
Product  of +53'^75X -18.022= -968''.7        .        .         -     16    8.7 

Sun*s  declination  at  time  of  observation        .        .         +9  28  47.8 

It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  a  check; 
but  if  the  results  differ  slightly  the  one  derived  from  the  nearest  noon  should 
be  regarded  as  the  more  accurate. 

2.  Let  the  Sun's  right  ascension  and  the  equation  of  time  be  required  for 
1916y  July  13,  10^  3^  30%  A.  M.,  mean  time,  at  a  place  whose  longitude  is 
85®  15',  or  6**  41"  west  from  Greenwich. 

h    m    i 
Local  astronomical  mean  time July  12,    22    3  30 

Longitude  from  Greenwich  (additive) 5  41    0 

h 

Greenwich  mean  time July  13,      3  44  30a3.7417 

Sun'i  Right  Aicemion.  Equation  of  Time. 

h  m     i  mi 

Greenwich  noon,  July  13     7  29  38.86     .  Greenwich  noon,  July  13      —5  30.80 

H.  V.  10-.150X3.7417        +  37.98        H.  V.-0-.294X3.7417  -      1.10 

7  30  16.84  -5  31.90 

In  this  case  the  hourly  variations  interpolated  to  half  the  interval,  or 
1"*.87  after  noon,  have  been  used. 

3.  If  the  sidereal  time  is  required  for  the  same  time  and  place,  we  have: 

h  m      i 
Sidereal  time  at  Greenwich  mean  noon,  July  13  .        .        .        .         7  24    8.06 

Reduction  for  3»»  44«  30*  from  Table  III,  or  9».8565X3.7417        .        +        36.88 

Add  the  local  astronomical  mean  time 22    3  30.00 

The  required  sidereal  time  (rejecting  24^) 5  28  14.94 

4.  On  1916,  July  13,  A.  M.,  at  a  place  whose  longitude  is  85^  15'  W.,  sup- 
pose the  sidereal  time  to  be  5^  28™  14*.94  and  that  the  corresponding  mean 
time  is  required. 
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The  astronomical  day  is  July  12;  the  longitude  in  time,  +5**  41"  0*,  or 
+  6^6833. 

First  tolution. 

h    m      ■ 
Sidereal  time  at  Greenwich  mean  noon,  July  12  .        .        .         7  20  11.50 

Reduction  for  5»»41»0- from  Table  III,  or  9-.8565X5.6833   .  +56.02 


The  sidereal  time  at  local  mean  noon,  July  12      .        .        .  7  21    7.52 
The  given  sidereal  time  (+24^,  if  necessary  for  the  following 

subtraction) 29  28  14.94 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  |^ 

from  noon 22    7    7.42«22.1187 

Reduction  for  22»^  7»  7-.42  from  Table  II,  or  -9-.8296X22.1187  -3  37.42 

The  required  astronomical  mean  time                        July  12,  22    3  30.00 

Second  solution. 

h    m      f 

Mean  time  at  Greenwich  sidereal  noon                 .        July  12,  16  37    4.70 

Reduction  for  longitudo  from  Table  II,  or  ~9'.8296X5.6833  .  —  55.86 


Mean  time  of  preceding  local  sidereal  noon  .  July  12,     16  36    8.84 

Add  the  given  sidereal  time 5  28  14.94 

Reduction  for5»»28«14-.94  from  Table  II,  or -9-.8296X5.4708  -  53.78 

The  required  astronomical  mean  time  .        .  July  12, .  22    3  30.00 

If  there  is  any  doubt  about  the  mean  time  of  the  precedirhg  local  sidereal 
noon,  the  first  solution  is  to  be  preferred. 

Pages  18-25  contain  the  rectangular  coordinates  of  the  Sun,  referred  to 
the  center  of  the  Earth  as  the  origin,  and  to  the  true  equator  and  equinox  as 
the  plane  and  point  of  reference.  Each  coordinate  is  given  for  every  Green- 
wich mean  noon  and  midnight.  The  columns  Reduc.  to  Mean  E^x  of  1916,0 
give  the  corrections  to  be  applied  to  the  coordinates  for  noon  in  order  to  obtain 
the  corresponding  coordinates  referred  to  the  mean  equator  and  equinox  of  the 
beginning  of  the  Besselian  fictitious  year. 

Pages  26-117  contain  TJie  Moon^s  Right  Ascension  and  DediruUion  for 
each  day  and  hour  of  Greenwich  mean  time,  referred  to  the  true  equator  and 
equinox.  They  are  accompanied  by  columns  of  Variations  per  Minute,  by 
means  of  which,  interpolation  may  be  conveniently  made  to  any  moment  of 
Greenwich  mean  time.  The  right  ascension  or  decUnation  is  taken  out  for 
the  given  day  and  hour  of  Greenwich  mean  time;  the  Var.  per  Min.  is  multi- 
plied by  the  minutes  and  parts  of  a  minuto  of  the  Greenwich  time,  and  the 
product  is  added  numerically  in  case  of  the  right  ascension  and  algebraically 
in  case  of  the  declination. 

Thus,  suppose  the  Moon's  right  ascension  and  decUnation  are  required 
for  1916,  January  25,  10**  10"*  30",  astronomical  mean  time  at  Greenwich: 

Right  Atcension.  Dedinatum, 

h    m      8  •     /       // 

January  25,  10»»     .                 .12  23  42.84  -7  34  69.9 

Var.  1-.9777X10.5                                 20.77  -14^^346X10.5       -2  30.6 


January  25,  10»»  10™  30-        .     12  24    3.61  -7  37  30.5 

For  the  sake  of  precision,  the  differences  here  employed  have  been  in(e^ 
polated  for  5™.2  =  0»».09. 

Page  117  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moan^i 
Apogee  and  Perigee,  or  greatest  and  least  distances  from  the  Earth. 
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Pages  118-133  contain  for  every  Greenwich  mean  noon  and  midnight  the 
Moon^a  Longitude  and  Latitude  referred  to  the  true  equinox  and  the  ecliptic, 
its  Semidiameter,  and  its*  Equatorial  Horizontal  Parallax.  The  colunm  adjoin- 
ing that  of  the  horizontal  parallax  gives  the  variation  of  that  quantity  per 
hour^  by  means  of  which  it  can  be  reduced  to  any  other  Greenwich  mean  time 
in  the  manner  shown  in  the  preceding  examples.  When  allowing  for  change 
in  the  variation  itself,  note  must  be  taken  of  the  fact  that  the  tabular  interval 
is  here  12  hours  instead  of  24.  The  quantity  thus  obtained  is  the  equatorial 
horizontal  parallax;  to  obtain  the  horizontal  parallax  at  any  given  place,  the 
correction  for  the  latitude  of  the  place  must  be  applied.  The  reduction  of 
the  Moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.2725  (see  page  xiii),  or  by  simply  computing 
the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  1916, 
March  10,  7*^,  P.  M.,  Greenwich  mean  time,  we  see  that  the  difference  of  the 
semidiameters  at  noon  and  midnight  of  March  10  is  2''.9;  then, 

which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because 
the  semidiameter  is  decreasing.  The  Moon's  semidiameter  for  March  10,  7^,  is 
therefore  14'  53''.5. 

The  Moon's  semidiameter  and  horizontal  parallax  are  required  for  all 
observations  of  the  Moon. 

Pages  118-133  contain  also:  The  Moon/ a  Age,  or  the  time  elapsed  since 
the  preceding  new  Moon,  given  to  tenths  of  a  day;  the  mean  time  of  the  Moon^s 
Transit,  Upper  and  Lower,  at  Greenwich,  given  to  tenths  of  a  minute;  and  the 
Variaiion  per  Hour  of  the  latter  quantity,  that  is,  the  variation  for  one  hour 
of  longitude,  by  means  of  which  the  local  time  of  an  upper  or  lower  transit 
of  the  Moon  may  be  computed  for  any  place  whose  longitude  is  known. 

Pages  134-198  contain  for  each  of  the  seven  major  planets  the  geocentric 
ephemeris  followed  immediately  by  the  heliocentric  ephemeris. 

The  geocentric  ephemeris  gives  the  planet's  Apparent  Right  Ascension  and 
Apparent  Declination  with  the  respective  Variations  per  Hour  or  per  Day. 
The  positions  thus  given  are  referred  to  the  true  equator  and  equinox,  and 
are  corrected  for  aberration.  The  geocentric  ephemeris  gives  also  the  Logor 
rithm  of  Distance  from  Earth  with  the  Variation  per  Hour  or  per  Day,  the  planet's 
Semidiameter  and  Horizontal  Parallax,  and,  to  tenths  of  a  minute,  the  time 
of  Transit,  Meridian  of  Greenwich.  All  the  data,  except  the  last  named,  are 
given  for  Greenwich  mean  noon. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it 
is  observed  for  time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephem- 
eris positions  of  planets  to  other  instants  of  Greenwich  mean  time  is  the  same 
as  that  already  given  for  the  Sun.  The  local  mean  time  of  meridian  transit 
of  any  planet  at  any  place  can  be  found  by  dividing  the  proper  daily  difference 
of  the  ephemeris  times  by  24,  multiplying  the  quotient  by  the  longitude  of  the 
place  expressed  in  hours  and  fractions,  and  applying  the  product  with  its 
proper  sign  to  the  time  of  Greenwich  transit. 

The  heliocentric  ephemeris  gives  the  Heliocentric  Longitude,  Mean  Equinox 
of  Date;  the  Heliocentric  Latitude;  and  the  Logarithm  of  Radius  V«ct(w;^'«^^ 


716  THE  AMERICAN  EPHEMERIS. 

their  respective  Variations  per  Day.  The  heliocentric  longitude  may  be  referred 
to  the  true  equinox  by  applying  nutation.  The  variations  are  given  for  the 
instant  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit  contains  the 
correction  to  be  applied  to  the  heliocentric  longitude  in  order  to  obtain  the 
longitude  measured  along  the  orbit  of  the  planet.  This  orbit  longitude  is 
equal  to  the  distance  from  the  mean  equinox  to  the  node,  plus  the  distance 
from  the  node  to  the  planet.  The  heliocentric  latitude  is  referred  to  the  ecUptic 
of  the  date.  The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distaace 
of  the  center  of  the  planet  from  that  of  the  Sim. 

PART   //.—THE    EPHEMERIS    FOR    THE    MERIDIAN    OF    WASH- 
INGTON. 

Pages  200-201  contain  formulsB  for  reducing  mean  positions  of  stars  to 
apparent  positions,  including  expressions  for  the  Besselian  star-numbers  and 
star-constants,  and  for  the  independent  star-numbers;  the  whole  based  upon 
the  constants  of  the  Paris  Conference  of  May,  1896,  and  expressed  in  the 
notation  of  Bessel. 

Pages  202-205  contain  the  logarithms  of  the  Besselian  Star-Numbers,  A,  B, 
C,  D,  for  each  Washington  mean  midnight,  with  the  values  of  E  appended  at 
the  bottoms  of  the  pages.  The  terms  of  short  period  have  been  included. 
These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the  beginning  of 
the  Besselian  fictitious  year  to  its  apparent  place  at  any  of  the  dates  for  which 
the  numbers  are  given,  and  in  ordinary  cases  four-figure  logarithms  suffice; 
but  where  extreme  accuracy  is  desired  the  logarithms  of  -4,  C,  and  D  are  some- 
times needed  to  five  places  of  decimals.  Along  with  the  solar  day,  the  first 
column  contains  the  sidereal  hour  of  Washington  mean  midnight  for  certain 
dates,  and  by  interpolation  among  them  it  is  easy  to  find  the  sidereal  time 
for  which  any  set  of  quantities  is  given. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by 
the  Besselian  star-numbers: 

C(nnptU€Uion  of  the  apparent  place  of  f  Aquilse,  July  f ,  1916,  for  the  upper  trantit  at  Washington. 
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n        log 
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8    1.80 

Pages  206-213  contain  the  Independent  Star- Numbers,  which  can  frequently 

be  advantageously  used  instead  of  the  Besselian  Star-Numhers.    The  terms  of 

short  period  have  been  included.    These  quantities  are  connected  with  those 

of  Bessel  by  the  relations  given  on  page  200,  which  also  contains  the  formulie 

ADd  precepts  tor  the  application  oi  \>ot)i  e>^^\i^ix^  oi  tinl£e^^t&«    In  order  to  use 
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the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star-constantSi 
a,  b,  c,  d,  a',  h',  c',  d\  while  the  independent  star-numbers  render  it  possible  to 
determine  the  apparent  place  of  a  star  without  computing  these  star-constants. 
Four-figure  logarithms  usually  suffice,  but  where  extreme  accuracy  is  desired 
the  logarithms  of  g  and  h  are  needed  to  five  places  of  decimals,  and  G  and  H 
are  needed  to  one-tenth  of  a  minute  of  arc.  The  colxmin  t  gives  the  fraction  of 
a  year,  coimted  from  the  beginning  of  the  Besselian  fictitious  year  to  each  date. 
The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place 
by  the  independent  star-numbers: 

Computation  of  the  apparent  place  of  t  Aquilx,  July  t,  1916,  for  the  upper  trarmt  at  WMtington. 

G   =  23      2.4  a^  «  -.  9        8.0 

tto  =  18    37.7  Q+a^  -      17»*  40«.l 

il  =  11    19.8  B+a^  =-       5      67.5 

log  A               8.8239              log  A               8.8239                 a^  =  18  3*7  4o!631 

log^                 1.2231               log  A                1.3099              f+f^  +2.485 

8in(G+0      9.9984  n           am  (H+aJ     0.0000              (g)  -«  +0.178 

tan^o              9.2062  n           sec  ^o              0.0055              (h)  ■>  +1378 

tfi  -  +0.001 


log  (9)  9.2516  log  (A)  0.1303 


a     mm      18  37  44.573 


// 


logg                1.2231              logh  1.3099  ^o    -"  -  9    8    1.93 

coB(0+a^)      8.9381  n           cob  (H+a^)  8.0377  (/)  -  -1.45 

mndo  9.2007  n  (*0  —  -0.04 

log(gO            0.1612  n  (i)    »  +1.52 

lpg(AO  8.5483  n  t/i^  -  0.00 


^    =  -  9    8    1.90 
log  %  0.1885 

COS  ^o  9.9945 

log  (t)  0.1830 

Page  214  contains  for  every  tenth  sidereal  day  the  Besselian  and  /tuii- 
pendent  Star-Nuwhers,  exclusive  of  all  short-period  terms.  They  are  useful  in 
computing  ephemerides  of  stars,  similar  to  those  on  pages  31&-IS13,  for  which 
data  containing  short-period  terms  should  not  be  employed. 

Pages  215-216  contain  for  Washington  mean  midnight  of  each  day  the 
short-period  terms  of  the  nutation  in  longitude  and  obliquity,  for  use  in  con- 
nection with  the  formulsB  on  page  201,  and  the  coefficients  mentioned  later, 
which  are  given  for  each  star  on  pages  316-513. 

Pages  217-230  contain  the  Mean  Places  of  Tevrday  Stars  for  the  beginning 
of  the  Besselian  fictitious  year.  These  pages  give  also  the  magnitude,  6])ec- 
tral  type,  annual  variations,  and  proper  motions  for  each  star.  The  annual 
variations  are  to  be  considered  as  the  differential  coefficients  of  each  coordi- 
nate with  respect  to  the  time  at  the  beginning  of  the  year. 

Page  231  contains,  for  the  Oircumpolar  Stars,  the  same  data  as  the  imme- 
diately preceding  pages  do  for  the  ten-day  stars. 

Pages  232-316  contain  for  every  upper  transit  at  Washington  the  apparent 
positions  of  seventeen  northern  and  eighteen  southern  circumpolar  stars 
arranged  in  the  order  of  their  right  ascensions.  The' mean  solar  time  of  transit 
is  given  in  the  column  Washington  Mean  TimCy  in  order  that  each  transit  abov^a 
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and  below  the  pole  may  be  readily  identified.  Suppose,  for  examplei  ihht 
the  transit  of  Polaris  below  the  pole  on  January  26  is  to  be  found,  and  we  wish 
to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date. 
On  page  232  we  find  that  the  upper  transit  occurs  January  26.?;  the  lower 
transit,  therefore,  occurs  January  26.7.  But  the  lower  transit  of  July  1  pre- 
cedes the  upper  one,  which  occurs  July  1.8.  A  transit  occurring  very  nearly 
at  noon  may  also  be  identified  witiiout  a  computation  to  ascertain  the  actual 
mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  Washington 
Mean  Time, 

The  secant  and  tangent  of  the  apparent  declination  for  the  15th  of  each 
month  and  the  mean  place  in  right  ascension  and  declination  for  the  beginning 
of  the  year  are  given  for  each  star  at  the  foot  of  the  page. 

Pages  316-513  contain,  for  every  tenth  upper  transit  at  Washington,  the 
apparent  places  of  790  stars,  being  all  those  given  in  the  list  of  mean  places 
of  ten-day  stars.  The  WasMngUm  Mean  Time  in  the  left-hand  column  of 
each  page  gives  the  day  and  tenth  of  the  transit,  so  that  intermediate  transits 
may  be  readily  identified;  and  to  facilitate  interpolation,  the  differences  of 
each  coordinate  are  given  for  every  ten  days. 

In  connection  with  the  ephemeris  of  each  ten-day  star  there  are  given  at 
the  foot  of  the  page  (1)  the  seconds  of  the  mean  place  in  both  right  ascension 
and  declination  for  the  beginning  of  the  year,  (2)  the  secant  and  the  tangent 
of  the  mean  of  the  star's  greatest  and  least  apparent  declinations  during  the 
year,  and  (3)  the  coefficients  of  the  short-period  terms  of  the  nutation,  the  use 
of  which  is  explained  on  page  201. 

Pages  514-521  contain,  for  Washington  apparent  noon,  the  Apparent  Bi^ 
Ascension  and  Declination  of  the  Sun,  the  Equation  of  Tim^,  and  the  Variaium 
per  Hour  of  these  quantities;  the  Semidiam^ter  of  the  Sun,  and  the  Sidereal 
Tims  of  Semidiamster  Passing  Meridian.  The  last  colunm  on  each  page  con- 
tains the  Sidereal  Tims  of  Mean  Noon. 

The  Equation  oj  Tims,  Mean— App.  is  the  correction  to  be  applied  to 
apparent  time  in  order  to  obtain  mean  time.  Each  number  as  given  is  the 
mean  time  of  transit  of  the  Sun's  center  over  the  meridian  of  Washington 
counted  from  the  nearest  noon. 

Pages  522-537  contain  the  Right  Ascension  oj  Center,  the  Geocentric  Dedi- 
nation  of  Center,  the  Sidereal  Tims  oj  Semidiamster  Passing  Meridian,  the  Oto- 
centric  Semidiamster,  and  the  Equatorial  Horizontal  Parallax  of  the  Moon,  and 
the  Washington  Mean  Tims  at  the  moment  of  each  upper  and  lower  transit 
over  the  meridian  of  Washington. 

The  Variation  per  Hour  oj  Longitude  is  the  correction  to  be  applied  in  each 
case  to  the  quantity  in  the  preceding  column  to  obtain  its  value  for  the  time 
of  transit  over  the  meridian  one  hour  west  of  Washington,  supposing  the  rate 
of  change  to  be  uniform  and  equal  to  what  it  is  at  the  instant  of  transit  over 
the  meridian  of  Washington.  The  quantities  in  the  third  column,  when  co^ 
rected  for  another  longitude  by  the  hourly  variations,  give  the  local  mean  tinae 
of  transit  for  that  longitude.  By  means  of  the  variations  per  hour  of  longitude 
any  one  of  the  quantities  under  consideration  can  be  computed  with  great 
exactness  for  the  moment  of  transit  over  any  meridian  not  more  than  one  hour 
distant  from  Washington.    To  obtam  tk^  same  accuracy  for  more  distant 
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meridians^  we  may  proceed  as  follows:  Let  i^  represent  either  the  Washington 
Mean  Time,  the  Bight  Ascension  of  Center,  or  the  Oeocentric  Dediriation  of 
Center,  and  let  V  represent  the  corresponding  Variation  per  Hour  of  JLongitade. 
Write  down  three  successive  values  of  F,  together  with  the  corresponding 
values  of  V,  and  difference  the  latter  as  in  the  following  scheme,  where  the 
middle  values,  Fo  and  Vo,  belong  to  the  culmination  from  which  is  to  be  derived 
the  value  of  i^^for  the  culmination  on  the  meridian  whose  longitude  is  >l; — 


Function. 

Var.  pw  Hour 
of  Longitude. 

A' 

A" 

^•-1 

V-i 

a" 

■F". 

K 

</' 

h 

-^+1 

Vn 

Then,  for  the  culmination  at  the  meridian  X 

where  X  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  reckoned 
from  Washington  or  from  180°  from  Washington  according  as  the  upper  or 
lower  culmination  is  used  for  the  middle  value  (Fo).  Adding  twelve  hours  to 
the  Washington  time  of  lower  transit  at  Washington  gives  the  local  time  of 
upper  transit  at  places  whose  longitude  is  180°  from  Washington. 

The  column  Bright  Limbs  is  given  to  indicate  to  the  observer  which  limbs 
are  illuminated.  When  one  limb  is  full  and  the  terminator  is  within  1''  of 
the  opposite  limb,  both  can  be  well  observed,  and  in  such  cases  both  are  indi- 
cated, the  defective  limb  being  indicated  by  an  italic  letter  or  numeral,  and  the 
correction  for  defective  illumination  (as  seen  from  Washington)  being  given  in 
a  footnote. 

Pages  538-555  contain  for  each  of  the  seven  major  planets,  the  geocentric 
Apparent  Bight  Ascension  and  Declinaiion,  the  Horizontal  ParaUax,  Semi- 
diam£ter,  Sidereal  Time  of  Semidiam^eter  Parsing  Meridian,  and  the  Washington 
Mean  Time,  for  the  moments  of  all  transits  which  it  is  usually  desirable  to 
observe  over  the  meridian  of  Washington.  The  stellar  magnitude  at  opposi- 
tion for  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptune,  respectively,  is  given  at 
the  bottom  of  the  page  containing  the  ephemeris  of  the  planet. 

PABT  ///.—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the 
year,  expressed  in  Greenwich  mean  time,  except  in  the  case  of  the  occultations 
visible  at  Washington,  where  Washington  time  is  used. 

Pages  558-565  contain  all  necessary  data  respecting  the  solar  and  lunar 
eclipses  which  occur  during  the  year. 

The  eclipse  elements  are  given  for  the  moment  of  conjunction  of  the  Sun 
and  Moon  in  right  ascension,  but  the  subsequent  tables  and  results  are  com- 
puted from  tlie  exact  positions  of  these  bodies  at  the  several  instanls  referred 
to.  The  times  and  angles  designated  as  the  circumstances  of  a  lunar  eclipse 
remain  the  same  throughout  all  parts  of  the  Earth,  and  require  no  explanation 
beyond  a  mere  statement  of  the  fact  that  in  computing  them  the  ^<^\sl<^1tv^ 
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diameter  of  the  Earth's  shadow  has  been  augmented  in  the  proportion  of  51  :  50. 
The  principal  circumstances  of  each  total  and  annular  eclipse  of  the  Sun  are 
stated  in  five  lines,  as  follows: — 

The  line  entitled  "Eclipse  begins"  gives  the  Greenwich  mean  time  at 
which  the  Moon's  penumbra  first  touches  the  Earth,  together  with  the  latitude 
and  longitude  of  the  point  of  contact. 

The  line  entitled  "Central  eclipse  begins"  gives  the  time  when  the  axis  of 
the  Moon's  shadow  first  touches  the  Earth,  and  the  latitude  and  longitude  of 
the  point  of  contact  follow. 

The  line  entitled  "Central  eclipse  at  local  apparent  noon"  gives  the  time 
when  the  axes  of  the  Earth  and  of  the  shadow  cone  lie  in  the  same  plane. 
The  latitude  and  longitude  of  the  point  where  the  axis  of  the  shadow  cone 
then  cuts  the  Earth's  surface  follow,  and  there  the  eclipse  will  be  central  and 
the  8un  will  be  exactly  on  the  meridian. 

The  lines  entitled  "Central  eclipse  ends"  and  "Eclipse  ends"  give,  respee- 
Hjfly,  ths  times  when  and  the  localities  where  these  events  occur,  the  phe- 
nomma  being  the  converse  of  those  denoted  by  the  similar  phrases  for  the 
hiffimrinfl' 

In  the  case  ot  partial  solar  eclipses  the  axis  of  the  Moon's  shadow  does  not 
come  into  contact  with  the  Earth,  and  the  three  Unes  entitled,  rmpiMsi&Wjdf, 
''Central  eclipse  begins,"  "Central  eclipse  at  local  apparent  noon/'  radl ^Cen- 
tral eclipse  ends,"  are  replaced  by  a  single  line  entitled  "Qreateet  ^difm" 
whereon  are  given  the  time  when  and  the  latitude  and  longitude  wfaere  the 
eclipse  attains  its  greatest  magnitude.  The  latter  phenomeaon  iMMssarily 
occurs  with  the  Sun  in  the  horizon. 

Maps  of  {he  Eclipses. — ^The  regions  in  which  each  eclipse  is  visible  are 
shown  upon  the  map  relating  to  it,  from  which  may  be  taken  approximately, 
for  any  place,  both  the  times  of  the  beginning  and  ending  of  the  eclipse  and 
its  magnitude.  The  dotted  curves  show  the  outline  of  the  shadow  for  each 
hour  of  Greenwich  mean  time,  and  therefore  pass  through  all  places  where  the 
echpse  begins  or  ends  at  the  hour  indicated.  To  find  the  instant  of  begin- 
ning ab  any  place,  we  determine  by  inspection  between  what  pair  of  these 
ciurved  Unes  the  place  is  situated.  Tlie  eclipse  will  then  begin  between  the  cor- 
responding hours  of  Greenwich  mean  time;  and  the  fraction  of  the  hour  may 
be  determined  by  dividing  the  hour  in  the  same  proportion  as  the  space  rep- 
resenting it  on  the  map  is  divided  by  the  place  in  question.  This  division 
may  be  made  a  little  more  exact  by  allowing  for  the  changes  in  the  spaces  as 
indicated  by  their  varying  width.  The  Greenwich  mean  time  thus  found  must 
be  reduced  to  local  mean  time  by  appljdng  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  eclipse  of 
1916,  February  3,  begins  and  ends  at  a  point  near  Washington,  latitude  +38^ 
64',  longitude  +77^3'. 

For  the  beginning  wo  compare  the  distance  of  the  place  from  the  curves 
of  3**  and  4**,  and  find  it  to  correspond  to  about  10  minutes  from  the  former, 
thus  giving  for  the  approximate  time  of  beginning  3*^  10™;  for  the  end  we  com- 
pare the  d&tance  of  the  place  from  the  curves  of  5*^  and  6^,  and  find  it  to  be 
about  20  minutes  from  the  former,  thus  giving  for  the  approximate  time  of 
ending  5^  20™,  and  both  of  these  results  are  probably  correct  to  within  3  or  4 
minutea. 
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Changing  to  local  mean  time^  we  shall  have — 

Beginning.  Ending, 

d    h  m  d    h  m 

Greenwich  mean  time  .        .    February      3    3  10  3    5  20 

Longitude  west 5    8  5    8 

Local  mean  time  ....    February      2  22    2  3    0  12 

In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude 
of  the  eclipse  at  any  place  may  be  obtained  from  the  position  thereof  relatively 
to  the  central  line  and  to  the  limit.  On  the  central  line  the  eclipse  is  annular 
or  total,  while  between  the  central  line  and  the  limit  the  maximum  magni- 
tude of  the  eclipse  is  given  by  the  quotient  of  the  distance  of  the  place  from 
the  limit  divided  by  the  distance  of  the  central  line  from  the  limit;  the  meas- 
urements being  mtule  upon  a  line  drawn  through  the  place  perpendicularly  to 
the  central  line. 

More  Accurate  CompiUatwns. — ^A  more  accurate  determination  of  the 
phases,  as  visible  at  any  point  of  the  Earth's  surface,  may  be  obtained  from 
the  Besselian  elements  which  are  given  for  every  10  minutes  of  Greenwich 
mean  time.    Their  geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpen- 
dicular to  the  right  line  joining  the  centers  of  the  Sun  and  Moon.  This  latter 
line  is  the  axis  of  the  Moon's  shadow,  and  the  plane  is  called  the  fundamental 
plane  or  plane  of  xy.  We  take  the  intersection  of  this  plane  with  that  of  the 
Earth's  equator  as  the  axis  of  x,  and  the  center  of  the  Earth  as  the  origin  of 
coordinate.  The  axis  of  y  is  perpendicular  to  that  of  x,  and  directed  toward 
the  north;  x  and  y  are  then  the  coordinates  of  the  point  in  which  the  axis  of 
the  shadow  intersects  the  fundamental  plane,  and  they  are  here  expressed  in 
terms  of  the  Earth's  equatorial  radius  as  unity.  The  angle  d,  of  which  the 
sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the  celestial 
sphere  toward  which  the  axis  of  the  shadow  is  directed;  or,  in  other  words, 
it  is  the  declination  of  the  center  of  the  Sun  as  seen  from  the  center  of  the  Moon. 
The  angle  /£  is  the  Greenwich  hour-angle  of  this  same  point  of  the  celestial 
sphere. 

The  quantities  Z|  and  Z3  are  the  radii  of  the  shadow  cones  upon  the  fimda- 
mental  plane,  l^  corresponding  to  the  penimibra,  and  Z^  to  the  umbra,  or  annulus. 
The  notation  is  that  of  Chauvenet's  Spherical  and  Practical  Astronomy,  in 
which  Z,  is  regarded  as  positive  for  an  annular  and  negative  for  a  total  eclipse. 

The  angles /i  and/,,  the  tangents  of  which  are  given,  are  the  angles  which 
the  elements  of  the  respective  shadow  cones  make  with  the  axis  of  the  shadow; 
or,  they  are  the  semiangles  of  the  two  cones. 

In  order  to  facilitate  interpolation  to  any  required  moment,  the  logarithms 
of  x',  y\  and  fi',  which  are  the  changes  of  x,  y,  and  /£,  in  one  minute  of  time, 
are  given  at  the  bottom  of  the  table. 

The  method  of  computing  an  eclipse  from  its  Besselian  elements  is  based 
on  the  fact  that  at  the  moments  of  beginning  and  ending  the  distance  of  the 
observer  from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the 
latter  at  the  point  of  observation.  To  find  this  distance  and  radius  we  proceed 
as  follows : 

(1)  The  coordinates  of  the  observer,  f ,  ly,  and  f ,  together  with  their  varia- 
tions in  one  minute,  are  computed  for  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase. 
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(2)  The  coordinates  x  and  y  oi  the  axis  of  the  shadow,  together  with  their 
variations  in  one  minute,  are  taken  for  the  same  moment  from  the  tables  of 
elements. 

(3)  From  (1)  and  (2)  the  position  and  motion  of  the  observer  relative  to 
the  axis  of  the  shadow  are  found. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  funda- 
mental plane  equal  to  that  of  the  observer  is  also  computed. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time 
required  for  the  observer  to  be  brought  to  a  distance  from  the  axis  of  the 
shadow  equal  to  this  radius. 

The  formulsB  and  directions  for  the  several  steps  in  the  computation  are 
as  follows: — 

(1)  Find  p  cos  q>'  and  p  sin  q>\  which  are  the  geocentric  coordinates  of 
the  station  referred  to  the  Earth's  equator,  p  being  the  distance  from  the 
center  of  the  Earth  and  (p'  the  geocentric  latitude.  These  coordinates  may  be 
computed  from  the  following  table  based  on  the  compression  of  the  Earth 
adopted  at  the  Paris  Conference  of  1911,  1/297,  by  the  formulas — 

/ocos  9'  =  Fcos  q> 

,    sin  <p 
psm  (p' ^ 

<p  being,  as  usual,  the  geographic  latitude. 

Table  for  Computing  the  Geocentric  Coordinates  of  a  Place. 


9 

Log  F. 

Logo. 

0° 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

0.00000 

0.00001 

0.00004 

0.00010   " 

0.00017 

0.00026   J 

0.00037  1" 

0.00048 

0.00060 

0.00073 

0.00086 

0.00098  " 

0.00110 

0.00120 

0.00129 

0.00137 

0.00142 

0.00145 

0.00146 

0.00293 

0.00292 

0.00289   ' 

0.00283 

0.00276 

0.00267 

0.00256   J 

0.00245  " 

0.00232   ' 

0,00220  " 

0.00207  " 

0.00195 

0.00183   ^ 

0.00173 

0.00164 

0.00156 

0.00151 

0.00148 

0.00146 

For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the 
table  of  elements  the  values  of  sin  d,  cos  d,  and  p.  Then,  with  X  for  the  longi- 
tude west  from  Greenwich,  the  coordinates  of  the  observer  will  be — 


^=p  cos  (p'  sin  {p  —  X) 

r}=p  sin  9>'  cosd  — 10  cos  <p'  sin  d  cos  (p  —  k) 
C=p  sin  9>'  sin  d  +  p  cos  <p'  coa  d  co^  ViJ.— ^ 
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And  their  variations  in  one  minute  of  mean  time  will  be— 

f  =  [7.63992]  p  cos  <p'  cos  (/£-;) 

ij'  =  [7.639921  p  cos  <p'  sin  d  sin  (/£-;)  =[7.63992]  f  sin  (? 

f '  is  not  needed. 

(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  talce  from 
the  tables  of  elements  the  coordinates  x  and  y  of  the  axis  of  the  shadow,  together 
with  their  variations  for  one  minute,  which  are  equal  to  one-tenth  of  the 
differences  of  two  consecutive  numbers.  These  variations  are  represented  by 
x^  and  y'j  and  their  logarithms  are  given  beneath  the  tables  of  x  and  y, 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  rela- 
tively to  the  observer,  and  the  relative  motions,  n  and  iV,  are  computed  by 

the  formulae — 

m  sin  J/=x  — f 

m  cos  Jf=y  —  ly 

nsin  N^x'  —  ^' 

n  cos  N=y'  —  7j^ 

(4)  Both  for  the  shadow  and  for  the  penumbra,  the  radius  L  at  the  dis- 
tance {;  from  the  fimdamental  plane  is  computed  by  the  formula — 

L  =  l—^  tan/ 

I  and/ being  found  from  the  table  of  elements,  and  ^  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or 
ending  of  the  eclipse,  we  shall  have — 

But,  as  this  condition  will  rarely  be  fulfilled  on  a  first  trial,  a  correction  r  to 
the  assumed  time  is  computed  thus:  Find  the  angle  ^  from  the  equation, 

.     ,     msm  (M—  N) 
8m^= J - 

There  will  be  two  values  for  this  angle,  of  which  one  will  be  in  the  fij*8t  and 
the  other  in  the  second  quadrant  when  sin  (p  is  positive,  and  one  in  the  third 
and  the  other  in  the  fourth  quadrant  when  sin  ^  is  negative;  but  simplicity 
will  be  gained  by  taking  only  that  value  of  ^  for  which  cos  ip  is  positive.  This 
value  lies  between  the  limits  -f-  90°  and  —  90**.  The  correction  t  to  the  assumed 
time  of  beginning  or  ending  of  the  ecUpse  will  then  be  foimd,  in  minutes, 

from — 

_     m  cos  ( M—  N)     L  cos  <p 

~  n  n 

where  the  double  sign  is  to  be  taken  negative  for  the  beginning  and  positive 
for  the  ending. 

However,  one  such  pair  of  values  of  t  can  not  give  the  times  of  both 
beginning  and  ending  with  accuracy.  To  attain  that,  we  must  commence  the 
computation  by  assuming  two  times,  one  near  the  beginning  and  the  other 
near  the  ending  of  the  eclipse,  both  of  wh^ch  may  be  derived  from  the  chart 
with  sufiicient  exactness.    The  computatioiv  lot  tt^a  &^\.  ^a^\ixaft&L  >aeccss5k  ^«^ 
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give  a  small  value  of  r  which,  when  applied  to  the  assumed  time,  will  give 
the  beginning  of  the  eclipse  nearly  correctly,  and  a  large  value  which  will 
give  an  inaccurate  time  of  ending.  Similarly,  the  computation  for  the  second 
assimied  time  will  give  a  small  and  nearly  correct  value  of  r  for  finding  the 
time  of  ending,  and  a  large  and  inaccurate  negative  value  for  finding  the  time 
of  beginning.  We  shall  thus  deduce  two  times  of  each  phase,  only  one  of 
which  is  to  be  regarded  as  approximately  correct. 

The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in 
place  of  those  originally  assumed,  and  the  whole  computation  may  be  repeated, 
thus  leading  to  a  pair  of  values  of  r,  which  should  be  very  small  and  accurate. 
Such  a  repetition  of  the  computation  will  in  general  be  advisable,  to  guard 
against  accidental  numerical  errors,  but  a  second  approximation  may  be 
obtained  without  it,  by  finding  a  corrected  value  of  r  in  accordance  with  the 
formulae — 

where  the  double  signs  are  to  be  taken  negative  for  the  beginning  of  the  eclipse 
and  positive  for  the  ending.  V  is  the  variation  of  I  for  one  minute  of  time, 
and  its  numerical  value  can  be  taken  by  inspection  from  the  table  of  Besselian 
elements. 

If  the  resulting  values  of  To  are  not  greater  than  fifteen  minutes,  the  cor- 
rected times  of  contact  thus  obtained  will  be  theoretically  exact  within  less 
than  a  second,  but  the  uncertainties  of  the  solar  and  lunar  tables  are  such 
that  an  unavoidable  error  of  several  seconds  may  exist  in  the  prediction.  To 
guard  against  numerical  mistakes  it  is  better,  aiter  making  this  final  correc- 
tion, to  repeat  the  computations  so  far  as  to  obtain  new  values  of  m  and  L 
for  the  corrected  times.  If  these  two  quantities  agree  within  a  unit  of  the 
fourth  place  of  decimals,  the  times  employed  are  generally  correct  within  a 
second  of  time.  If  they  differ  too  widely,  the  computer  must  use  his  own 
judgment  as  to  making  further  corrections  and  computations. 

Position-Single  of  Point  of  Contact, — The  position-angle  P,  of  the  point  of 
contact,  reckoned  from  the  north  point  of  the  Sun's  limb  toward  the  east,  is 
found  by  the  formulae — 

P^N-i^ ±180''  for  the  beginning, 
or        P'^N+fp  for  the  ending, 

it  being  assumed  that,  in  each  case,  the  value  of  ^6  is  taken  between  the  limits 
±90°. 

Computation  of  the  Solar  Edipse  of  1916 j  February  S,for  Washington. 

The  position  of  the  point  chosen  is — 

Latitude,    9>=4-38     54     0 
Longitude,  A.  =  +  77       3     0 

Its  geocentric  coordinates  are — 

pain  <p'  =  9.79558 
pcoacp'-^&^\^% 
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From  the  Eclipse  Chart  we  find  the  approximate  times  of  the  phases  to 

d      h        m 

Begimiing  February     3    3     10  1^  •  i.  tr       m- 

Ending  3    5    20  1  ^^^^^^^^^  ^ean  Tmie. 

Greenwich  Mean  Time,  T,  February  3, 

X 

/i-X 

pcos  <p' 

sin  (/i  — A.) 

log  5 

psin  <p' 
cos  (2 

log7i 

Vx 
pcos  <p' 

sin  (2 
cos  (/i— A.) 

log  7a 

7a 

V  =  Vi-7a 
p  sin  9>'  sin  A 

p  cos  <p'  COS  (Z  COS  0*— A.) 

const,  log 
p  cos  (p'  cos  0^— A.) 

log  5' 

const,  log 
^sin(2 

logv' 

V' 
x-S 

y-v 

x'-S' 

y'-ri' 

msin  Jf 
mcos  M 

tan  Jf 


BeglimlDg. 

Ending. 

3J1  iQm 

h^   20"* 

0         »         It 

•         t         tt 

44   1  42 

76  31  42 

+  77   3   0 

+  77   3   0 

-33   1  18 

-  0  31  18 

9.89169 

9.89169 

9.73636  n 

7.95926  n 

9.62805  n 

7.85095  n 

-0.42467 

-0.00710 

9.79558 

9.79558 

9.98109 

9.98114 

9.77667 

9.77672 

+0.59796 

+0.59803 

9.89169 

9.89169 

9.46062  n 

9.45999  n 

9.92349 

9.99998 

9.27580  n 

9.35166  n 

-0.18871 

-0.22473 

+0.78667 

+0.82276 

9.25620  n 

9.25557  n 

-0.18038 

-0.18012 

9.79627 

9.87281 

+0.62556 

+0.74612 

+0.44518 

+  0.56600 

7.63992 

7.63992 

9.81518 

9.89167 

7.45510 

7.53159 

+0.002852 

+  0.003401 

7.63992 

7.63992 

9.08867 

7.31094 

6.72859 

4.95086 

+0.000536 

+  0.000009 

-  0.20669 

+  0.52109 

-0.50656 

-0.07282 

+0.005961 

+0.005407 

+0.003076 

+0.003608 

9.31532  n 

9.71691 

9.70463  n 

8.86225  n 

9.61069 

^SJys&fe  tv. 
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M 
sin  M 
logm 

nsin  iV 
nco8  N 

tan  AT 

N 

sin  N 

logn 

tan/" 

log'C 

Ctanf 
'l 

L 

M-N 

sin  (M-N) 

logm 

cologi 

sin^ 
cos  (M^  N) 


m 


n 


—  ^cos  (M—  N) 

logZr 

cos^ 

colog  n 


Lcos  ^ 
n 


T+T 


Baghmtng. 

202°  11'  48" 
9.57725  n 
9.73807 
7.77532 
7.48799 

0.28733 

62°  42'  19" 
9.94873 
7.82659 
7.67608 
9.64854 


7.32462 
+  0.00211 
+0.54248 

+  0.54037 

139°  29'  29" 
9.81262 
9.73807 
0.26731 


9.81800 
+41°  7'  17" 

1.91148 

9.88099  n 


1.79247  n 
+  62.011 

9.73269 
9.87698 
2.17341 


1.78308 
-  60.684 

+   L327 

d      h        m 

3     3  11.327 


97^  57'  19" 
9.99580 
9.72111 
7.73296 
7.55727 


0.17569 

56°  17'    9" 
9.92003 
7.81293 
7.67607 
9.75282 


7.42889 
+  0.00268 
+  0.54265 

+  0.53997 

41°  40'  10" 
9.82271 
9.72111 
0.26763 


9.81145 
+40°  22'  36" 

1.90818 
9.87332 


1.78150 

-  60.464 

9.73237 
9.88184 
2.18707 

1.80128 
+  63.281 

+   2'*817 

d      h       m 

3     5  22.817 


Although  neither  value  of  r  is  large,  we  compute  the  correction  6t  for  the 
ending  as  follows : 

Sndlng. 


const,  log 
log^ 
cos  d 


Ending. 

5.3100 
7.8510  n 
9.9811 

3Amu 


number   —  O.OOOOOOl 
V    +O.OOO0008 


wsn.  +O.OO00007 
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log  (sum) 

logr 

colog  n 

sec^ 

U) 

sin  (N+t/;) 
log  5 

log  f  sin  (N+fp) 
cos  (N+ff^) 

log% 

log  73  cos  (^V4-^) 


Ending. 

3.8451 
0.4498 
2.1871 
0.1182 

6.6002 
+  0.0004 
96**  40' 
9.9971 
7.8510  n 


7.8481  n 
9.0648  n 
9.3517  n 


8.4165 


i;,  cos  (N+t/^) 
diflF. 

log  (diflF.) 

const,  log 

logr' 

colog  (n  cos  ^) 

(2) 
(l)  +  (2)  =  <Jr 


Ending. 

-0.0070 
+  0.0261 

-0.0331 

8.5198  n 
4.9788  n 
0.8996 
2.3052 


6.7034 
+  0.0005 

+  0^1 
+2.817 
+  2.818 


The  corrected  time  of  ending  is,  therefore, 

To  =  February     3^  5^  22«.818 
Whence  we  find — 

Beginning, 
d       h        m 

Greenwich  Mean  Time,  February     3     3  11.327 
A.  +5     8.200 

Local  Mean  Tune,  February     2  22     3.127 

Therefore  we  have — 

d      h     m        8 

Beginning  of  the  EcUpse,  February  2  22     3     7.6 
End  of  the  EcUpse,  February  3     0  14  37.1 


Ending, 
d       h       m 

3     5  22.818 
+       5     8.200 

3     0  14.618 


constant 


Beginning. 

21  35.0 
180     0.0 


Local  Mean  Time. 

Ending. 

96  39.8 
0     0.0 


Angle  of  position,  P  201  35.0  96  39.8 

from  the  north  point  of  the  Sun's  disk  toward  the  east  for  direct  image. 

Pages  566-570  contain  the  adopted  mean  places  and  annual  proper  motions 
of  such  stars,  as  bright  as  magnitude  6.5,  as  will  be  occulted  during  the  year 
by  the  Moon. 

Pages  571-607  contain  the  elements  for  the  prediction  of  the  times  of 
occultations  of  stars  and  planets  by  the  Moon  during  the  current  year.  The 
system  of  coordinates  employed  is  similar  to  that  already  described  for  eclipses, 
the  fundamental  plane  passing  through  the  center  of  the  Earth,  and  being 
taken  perpendicular  to  the  line  joining  the  star  and  the  center  of  the  Moon, 
but  the  cone  circumscribing  the  Moon  and  star  is  regarded  as  a  cylinder  which 
intercepts  the  fundamental  plane  in  a  circle  having  the  same  linear  diameter 
as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Redans  from  1916.0  give 
the  quantities  necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning 
of  1916  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 
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Under  the  general  head,  At  Conjunction  in  R.  A,,  are  five  columns  giving 
certain  quantities  for  the  moment  of  geocentric  conjunction  of  the  Moon  and 
star  in  right  ascension,  as  follows: 

The  Greenwich  Mean  Time  is  the  moment,  T,  at  which  the  two  bodies  are 
in  geocentric  conjunction  in  right  ascension.  At  that  moment  the  coordinate 
X  of  the  axis  of  the  cylinder  on  the  fundamental  plane  has  the  value  zero. 
The  column  Hour  AngU,  H,  gives  the  common  geocentric  hour-angle  of  the 
•Moon  and  star  at  the  same  moment,  expressed  in  sidereal  time  and  counted 
from  the  meridian  of  Greenwich — positive  toward  the  west  and  negative 
toward  the  east.  Colunm  Y  gives  the  coordinate  y  of  the  axis  of  the  cylinder 
upon  the  fundamental  plane  at  the  same  moment.  Columns  x'  and  y'  give 
the  variations  of  x  and  y  in  one  hour  of  mean  time.  The  linear  unit  in  these 
columns  is  the  Earth's  equatorial  radius.  The  limiting  parallels,  north  and 
south,  show  the  extreme  limits  of  latitude  within  which  the  occultation  will  be 
visible. 

By  the  aid  of  these  elements,  the  time  of  immersion  and  emersion  of  a 
star  relatively  to  the  limb  of  the  Moon  may  be  computed  for  any  part  of  the 
Earth  by  a  method  nearly  the  same  as  that  already  explained  for  computing 
eclipses,  but  somewhat  more  simple. 

Prediction  of  Occultations  for  a  given  Place. — When  it  is  desired  to  predict 
the  circumstances  of  one  or  more  occultations  at  any  place,  the  first  step  will 
be  to  select  them  from  the  general  list  given  in  the  Ephemeris.  The  conditions 
of  visibility  are: — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of 
the  place. 

2.  The  quantity  fl^  — A.,  taken  without  regard  to  sign,  must  be  less  than 
the  semidiurnal  arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions 
an  emersion  might  be  seen  in  the  east,  or  an  immersion  in  the  west,  when  this 
diflFerence  is  a  few  minutes  less  than  an  hour. 

3.  The  Sun  must  not  be  much  more  than  an  hour  above  the  horizon  at 
the  local  mean  time  T—\  unless  the  star  is  bright  enough  to  be  seen  in  the 
daytime. 

When  many  occultations  are  to  be  selected,  the  most  convenient  course 
will  be  to  write  the  value  of  —  A.  on  the  bottom  of  a  slip  of  paper,  and  in  passing 
through  the  list  of  occultations  to  pause  over  each  one  for  which  condition  (1) 
is  fulfilled,  and  examine  by  means  of  the  slip  whether  conditions  (2)  and  (3) 
are  also  fulfilled.  If  either  fails,  the  computer  passes  on.  Sometimes  it  will 
be  difficult  to  determine  whether  H  —  X  or  T—X  falls  within  the  limits;  and  in 
such  cases  the  computer  may  mark  the  occultation  for  trial  and  leave  the 
decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in 
less  than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the 
occultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  immersion  and  emer- 
sion from  the  elements,  and  to  that  end  let — 

T=  the  instant  of  geocentric  conjunction  of  Moon  and  star  in  right  ascen- 
sion, expressed  in  Greenwich  mean  time; 
ff  «the  Greenwich  w(5st  hour-angle  of  the  two  bodies  at  that  momeiiit; 

A.  =  the  longitude  west  of  Greenwich; 
ho^H—X^  the  local  hour-angle  of  the  star  at  the  instant  T; 
^=  the  star  8  declination. 
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The  procedure  for  each  occultation  will  then  be  as  follows: — 

(1)  The  geocentric  coordinates  of  the  place,  fi  sin  fp'  and  fi  cos  <p\  are 
to  be  computed  by  the  formula  and  table  given  in  connection  with  eclipses 
on  page  722. 

The  next  step  will  be  to  find  the  approximate  instant  of  apparent  con- 
junction of  the  Moon  and  star  as  seen  from  the  place,  and  that  may  be  deduced 
from  the  time  of  geocentric  conjunction  by  the  application  of  an  approximate 
correction  taken  from  Downes's  table,  printed  in  the  volumes  of  the  American 
Ephemeris  for  1882  to  1899.  This  correction  must  be  reckoned  in  mean  solar 
hours,  and  will  be  designated  by  the  symbol  i.    It  will  have  the  same  sign  as  A©. 

When  DowNEs's  table  is  not  available,  the  correction  may  be  computed 

from  the  formulas, 

S^o^Pcos  <p'  sin  ^o 

4 
^'  -  [9.4192]  p  cos  ^'  cosg  K 


t^ 


F^^F 


By  applying  t  to  the  Greenwich  mean  time  of  geocentric  conjunction,  as 
given  with  the  elements,  we  shall  have  the  Greenwich  mean  time  of  local  con- 
junction within  a  few  minutes. 

(2)  Compute  for  the  instant  T-^-t  the  following  quantities,  in  which  U  is 
the  sidereal  equivalent  of  the  mean  time  interval  t: 

G  =p  cos  fp'  sin  (Ao  +  O 

1/  =p8in  fp'  cos  <^— pcos  q>'  sin  c^cos  (Ao  +  <o)  ^Vi  —  V^ 

S'  =  [9.4192]  p  cos  ^'  cos  (Ao  +  Q 

Tf'  =  [9.4192]  p  cos  (p'  sin  ^  sm  {K  +  Q  =  [9.4192]  ^  sin  (^ 

X  ^x'i 

y  -Y  +  y't 

Compute  also  m,  M,  n,  N,  and  ^  from  the  equations, 

msin  M=x  —  ^ 
m  cos  M=  y  —v 

nsin  N^x'  —  £' 

ncos  N=y'  —  tj' 

ain  i^  =  [0.5646]  m  sin  (if-  N) 

fp  being  taken  between  the  limits  ±90°.     Finally  compute, 

[1 .7782]m       fT,.     7^  --  [1 .21 35]        . 

r=  —  ^. ^— cos  ( Jf  —  N)  T  ^^ ^cos  w 

n  n 

^^^[6.7591]T'      ^^  (i^T^')-^«in  (iVT^)] 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive 
for  an  emersion.  Both  r  and  6r  thus  have  two  values,  which  are  expressed 
in  minutes  of  time,  and  in  order  to  distinguish  them  let  those  pertaining  to 
immersion  be  designated  respectively  r'  and  6t\  while  those  pertaining  to 
emersion  are  designated  r"  and  6r'\  We  then  have  for  the  Greenwich  mean 
times  of  the  phases, 
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Instant  of  immersion  ==  T+  i  +  r'  +  dr' 
Instant  of  emersion    =  T-t-  <  +  r"  +  d r " 

These  expressions  are  practically  exact,  as  the  corrections  dr  seldom 
amount  to  so  much  as  1 .5  minutes,  and  whenever  an  inaccuracy  of  that  mag- 
nitude is  permissible  they  may  be  omitted.  As  a  check  upon  the  results  it 
will  be  advisable  to  compute  S,  Vt  ^}  ^^^  V  for  the  times  of  immersion  and 
emersion  finally  obtained.  If  these  times  are  correct,  the  quantities  iti  question 
will  fulfill  the  condition, 

V(x--?)'+(y-^;)»  =  0.2725 

If  log  m  sin  (if —iV)  >  9.4354,  sin  ^  will  be  numerically  greater  than 
unity,  and  no  occultation  is  to  be  expected  at  the  given  place;  but  a  very  brief 
one  may  occur  if  the  excess  of  the  computed  distance  over  the  Moon's  semi- 
diameter  happens  to  be  within  the  errors  of  the  ephemerides  of  the  Moon  and 
star. 

The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the 
time  of  contact,  is  reckoned  from  the  north  point  toward  the  east,  and  desig- 
nated by  the  symbol  P.     It  is  computed  from  the  formulae, 

P—  N—ify-\-  SP  for  immersion, 

or        P^N+ip  +  6P  ±180'' tor  emersion, 

where  the  angles  N—tf>  and  JV-f  0  are  taken  directly  from  the  computation  of 
6r,  and  SP  is  found  in  degrees  of  arc  from  the  expression, 

SP^  -p[7^3038]r»      ^.^  N+ScosN] 
cos  if?     "-  * 

In  the  latter  formula  the  double  sign  is  to  be  taken  negative  for  an  immersion 
and  positive  for  an  emersion. 

The  angle  from  the  vertex,  F,  is  also  reckoned  in  the  direction  from  the 
north  toward  the  east,  and  is  found  from  the  formula, 

V^P-C 

where  Cis  computed  from  the  expression, 

.       ^_g-f  [8.2218]rg^-[4.9810]T»g 
'     i7-f[8.2218]r77'-i-[4.9810]T2i7, 

(7  being  taken  less  or  greater  than  180°,  according  as  the  numerator  is  positive 
or  negative. 

The  value  of  r  employed  in  the  latter  formula  must  be  so  taken  as  to  cor- 
respond with  the  phase  for  which  (7  is  required. 

In  the  volumes  of  the  American  Ephemeris  for  the  years  1882  to  1901 
instructions  are  given  for  constructing  three  special  tables  which  greatly  dimin- 
ish the  labor  of  computing  occultations,  but  as  these  tables  should  contain 
from  4700  to  6300  quantities,  and  as  they  would  apply  only  to  the  place  for 
which  they  were  computed,  it  will  rarely  be  worth  while  to  undertake  the  labor 

of  forming  them.     Those  who  desire  further  information  on  the  subject  may 

consult  any  one  of  the  volumes  iw  question. 
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As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  112 
B.  Aurig89  on  March  11,  1916,  for  Miami,  Fla.,  whose  position  is — 

^=  +25°  46'  28".0 
A.=  +  5»>  20"*45».8 

and  whose  geocentric  coordinates  are — 

yosin  9' =  9.6357 
yocos  9>'  =  9.9548 

From  the  elements  on  page  578  we  have, 


and 


h        zn 

r=    12  20.6 

ff=+  6    6.0 

^=s-.A.=  +  0  45.2 


From  the  formulae  on  page  729,  we  find  the  correction,  t,  to  the  Greenwich 
mean  time  of  geocentric  conjunction,  T,  to  be  about  +0**  33".4;  therefore  the 
Greenwich  mean  time  of  apparent  conjtinction  is — 

r+<= March  11**  12»»  64°».0 


112  B.  Aurigse. 

Apfiarent 
Declination. 

+26  52.5 

0.  M.  T.  of  (5 

d     h     m 
Mar.  11  12  20.6 

Hour  Angle. 

h    m 
+  6  6.0 

Y 
-0.0180 

X' 

0.5456 

r 

-0.0092 

r+ 1  Mar.  1 1 

«*  12»»  54°».0 

^o 

+  0    45.2 

to 

+   0    33.5 

Ao  +  fo 

+    1    18.7 

P  COS  (p' 

9.9548 

sin  (?lo+W 
logf 

9.5272 

9.4820 

S 

+  0.3034 

/osin  q>' 

9.6357 

COS  S 
logi/i 

9.9504 

9.5861 

7i 

+  0.3856 

pcos  q>' 

9.9548 

sin  6 

9.6552 

cos  (Ao  +  U 
log  ^2 

9.9739 

9.5839 

V2 

+  0.3836 

Vi-73  =  ^ 

+  0.0020 

const,  log 

9.4192 

P 

cos  q)'  cos  (Jko-\-to) 

log  5' 

9.9287 

9.3479 

£' 

+  0.2228 

const,  log 

9.4192 

S  sin  d 

9.1372 

logi;' 


8.5564 


V' 

+0.0360 

log*' 

9.7369  • 

log< 

9.7456 

log  a; 

9.4824 

X 

+0.3037 

logy' 

7.9638  n 

log  y't 

7.7093  n 

y't 

-0.0051 

Y 

-0.0180 

y 

-0.0231 

X-S 

+  0.0003 

y-v 

-0.0251 

x'-S' 

+  0.3228 

y'-v' 

-0.0452 

mtAa.  M 

6:4771 

mcos  M 

8.3997  n 

tan  M 

8.0774  ft 

M 

179°  19' 

cos  M 

0.0000  ft 

logm 

8.3997 

ftsin  JV 

9.5089 

ft  cos  'N 

8.6551  ft 

tani\r 

0.8538  ft 

N 

97°  58' 

sin  JV 

9.9958 

Vci^TV 

<iSJS» 

732 
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const,  log 
log  m 

sin  (M-N) 

sin  ^ 

const,  log 

1      m 

n 

cos  (M—N) 


0.5646 
8.3997 
9.9950 

8.9593 
4-   5**  13' 
1.7782 

8.8866 

9.1772 


9.8420 


Jl^ll^^cosiM^N)  -0.70 

n 


const,  log 

colog  n 

cos  ^ 

[1.2135]  cos  ^ 
n 
T  for  immersion 
r  for  emersion 


The  computation  of  St  for  the  two  contacts  is  as  follows: 

Immenlon. 


NTi> 

92°  45' 

cos  (iVT^) 

8.6810  n 

log^. 

• 

9.5839 

log  (1) 

8.2649  n 

(1) 

-0.0184 

sin  iNTi>) 

9.9995 

log  5 

9.4820 

log  (2) 

9.4815 

(2) 

+0.3031 

(1)  -  (2) 

-0.3215 

log  [(1)  -  (2)] 

9.5072  » 

const,  log 

6.7591 

logr' 

3.4094 

colog  (n  cos  ^0 

0.4887 

log  dr 

0.1644  n 

6r 

m 

-     1.46 

r  +  Sr 

-  52.12 

d      h       m 

T-ht 

Mar 

.  11  12  54.0 

Greenwich  Mean  Time  of  Phase, 

II 

11  12     1.9 

A. 

+  5  20.8 

Miami  Mean  Time, 

Mar 

.  11     6  41.1 

To  find  6P  and  P: 

log  Vi    9.5839                     log  £ 

9.4820 

sin  N    9.9958                    cc 

(4) 

9.1420  n 

log  (3)     9.5797                   log 

8.6240  n 

Immersion. 

log  [(3)  +  (4)] 

9.5287 

const,  log 

7.3038  n 

logr' 

3.4094 

colog  cos  t/; 

0.0018 

losSP 

Q.IAaa  TV, 

1.2135 
0.4869 
9.9982 

1.6986 
T   49.96 

-   50.66 
-t-  49.26 


103*^  ir 
9.3581  n 
9.5839 


8.9420  n 
-0.0875 
9.9884 
9.4820 


9.4704 
+  0.2954 
-0.3829 
9.5831 n 
6.7591 
3.3850 
0.4887 

0.2159  n 

m 

-     1.64 
+  47.62 

h       m 

12  54.0 

13  41.6 
+  6  20.8 


(3)  + 


(3) 

(4) 

(4) 


8  20.8 

+0.3799 
-0.0421 


+0.3378 


9.5287 
7.3038 
3.3850 
0.0018 

0.2193 
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Immenion.  Emmion. 


6P  -   1.8  +   1.7 

N^^f  92.8  103.2 

constant  0.0  180.0 


Angle  of  position,  P  91.0  284.9 

from  the  north  point  of  the  Moon's  limb  toward  the  east,  for  direct  image. 

Pages  607-609  contain  in  detail  all  the  data  necessary  for  observing  every 
occultation  of  the  general  list  which  is  visible  at  Washington  during  the  current 
year. 

Page  610  contains  the  EpTiemeris  for  Physical  Observaiions  of  the  Sun. 

Page  611  contains  certain  elements  referring  to  the  Moon,  its  equator, 
and  its  orbit. 

i  is  the  inclination  of  the  Moon's  mean  equator  to  the  Earth's  true  equator. 

J  is  the  distance  on  the  Moon's  mean  equator  from  its  ascending  node 
on  the  Earth's  true  equator  to  its  ascending  node  on  the  ecliptic  of  date. 

Q'  is  the  distance  along  the  Earth's  true  equator  from  the  true  equinox 
to  the  ascending  node  of  the  Moon's  mean  equator. 

F'  b  the  longitude  of  the  perigee  of  the  Moon's  orbit,  referred  to  the 
mean  equinox  of  date. 

Q  is  the  longitude  of  the  ascending  node  of  the  Moon's  orbit  on  the 
ecliptic,  referred  to  the  mean  equinox  of  date. 

a  is  the  Moon's  mean  longitude,  referred  to  the  mean  equinox  of  date. 

Pages  612-619  contain  the  Ephemerisfor  Physical  Observations  of  the  Moon. 
The  selenographic  longitudes  are  measured  in  the  plane  of  the  Moon's  equator, 
the  axis  of  reference  being  the  radius  of  the  Moon  which  passes  through  the 
mean  center  of  the  visible  disk,  positive*  toward  the  west — i.  e.,  toward  Mare 
Crisium — and  the  latitudes  are  measured  from  the  Moon's  equator,  positive 
toward  the  north — ^i.  e.,  in  the  hemisphere  containing  Mare  Serenitatis. 

The  optical  and  physical  librations  in  longitude  and  latitude  have  been 
computed  with  elements  and  formulae  given  on  page  xiii,  and  their  sums  are 
given  in  the  second  and  third  columns,  respectively,  the  physical  libration 
being  given  separately  in  the  fourth  and  fifth  columns.  The  Sun's  seleno- 
graphic colongitude  (90°  — longitude)  and  latitude  and  the  position-angle  of 
the  Moon's  axis,  C,  in  the  sixth,  seventh,  and  eighth  colunms,  respectively,  have 
all  been  corrected  for  the  effect  of  physical  libration. 

When  the  libration  in  longitude  is  positive,  the  mean  center  of  the  disk  is 
displaced  toward  the  east — that  is,  the  region  thus  exposed  to  view  is  on  the 
west  limb — and  when  the  libration  in  latitude  is  positive  the  mean  center  of 
the  disk  is  displaced  toward  the  south — that  is,  the  region  thus  exposed  to 
view  is  on  the  north  limb. 

The  altitude  of  the  Sun,  Ay  at  any  given  time  above  the  horizon  of  any 
point  on  the  Moon  whose  selenographic  longitude  and  latitude,  A.  and  fi,  are 
known,  may  be  computed  from  the  following  formula,  the  Sun's  selenographic 
longitude  and  latitude  being  denoted  by  Iq  and  &q,  respectively: 

sin  Jl =sin  Jq  sin  >5-f-cos  Jq  cos  fi  cos  (Zq  —  A.) 

Pages  620-621  contain  the  data  with  reference  to  the  illuminated  disks  of 
Mercury  and  Venus.     The  angle  0  is  the  angle  which  the  ate  ot  \kL<^  5g^v>X»  ^>ss5^ 
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from  the  planet  to  the  Sun  makes  with  the  arc  from  the  planet  toward  the  west, 
measured  in  the  direction  west^  north,  east,  south.  It  is  measured  from  0^  to 
360^.  We  may  also  regard  B  as  expressing  the  angle  which  the  line  of  cusps 
makes  with  the  meridian,  the  positive  direction  of  the  meridian  being  toward 
the  north,  and  the  positive  direction  of  the  line  of  cusps  that  in  which  a  person 
following  this  Une  would  have  the  illuminated  portion  of  the  disk  on  his  right. 

Pages  622-625  contain  the  Eph^m^ris  for  Physical  Observations  of  Mars. 
The  quantities  here  given  have  been  corrected  for  aberration,  so  that  in  using 
them  they  should  be  interpolated  to  the  actual  time  of  observation. 

P  is  the  position-angle  of  the  axis  of  rotation  measured  eastward  from 
the  north  point  of  the  disk. 

Aq  and  ^0  are  the  planetocentric  right  ascensions  of  the  Earth  and 
Sun,  respectively,  measured  in  the  plane  of  the  planet's  eouator  from  its  vernal 
equinox. 

J?0  and  Dq  are  the  planetocentric  declinations  of  the  Earth  and  Sun, 
respectively,  referred  to  the  planet's  equator. 

Q  ^^  is  the  planetocentric  longitude  of  the  Sun  measured  in  the  plane  of 
the  planet's  orbit  from  its  vernal  equinox. 

Jc  is  the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to 
the  area  of  the  entire  apparent  disk  regarded  as  circular. 

i  is  the  angle  between  the  Sun  and  the  Earth  as  seen  from  the  planet. 

q  is  the  angular  value  of  the  greatest  defect  of  iUumination  as  seen  from 
the  Earth. 

Q  is  the  position-angle  of  the  radius  of  the  disk  which  passes  through  the 
point  of  greatest  defect  of  illumination — that  is,  of  the  radius  perpendicular 
to  the  line  joining  the  cusps.  It  is  measured  eastward  from  the  north  point  of 
the  disk. 

The  column  headed  Central  Meridian  contains  the  longitude  of  the  meridian 
which  bisects  the  disk,  measured  from  the  adopted  zero  meridian. 

The  columns  headed  Mean  Time  of  Transit  of  Zero  Meridian  contain  the 
Greenwich  Mean  Time  of  every  transit  of  the  zero  meridian  across  the  actual 
center  of  the  disk. 

Page  626  contains,  for  the  Satellites  of  Mars,  the  diagram  of  their  orbits 
and  the  times  of  their  elongations. 

Pages  627-630  contain  the  Ephemeris  for  Physical  Observations  of  Jupiter. 

The  columns  headed  Central  Meridian  contain  the  longitudes  of  the  merid- 
ian which  bisects  the  disk,  measured  from  the  adopted  zero  meridian  of  System  I 
and  System  II,  respectively. 

The  column  headed  Correction  for  Pluise  contains  the  corrections  to  be 
applied  to  the  longitudes  of  the  central  meridian  to  obtain  the  longitudes  of 
the  meridian  bisecting  the  illuminated  disk. 

The  column  headed  Transit  of  Zero  Meridian  cont^ains  the  Greenwich 
Mean  Time  of  every  fifth  transit  of  the  zero  meridian  across  the  center  of  the 
illuminated  disk. 

The  quantities  in  the  remaining  columns  on  pages  627-628  are  the  same 
as  those  defined  under  the  Ephemeris  for  the  Physical  Observations  of  Mars, 

Pages  631-655  contain,  concerning  the  Satellites  of  Jupiter,  the  diagram 
^f  the  orbits  of  Satellites  1-V,  liiie  t\xxi'^%  oi  <!»i2k\\iuction  of  Satellites  I-IV, 
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the  times  of  elongation  of  Satellite  V,  the  diflFerences  in  right  ascension  and 
declination  between  Jupiter  and  Satellites  VI  and  VII,  and  the  phenomena, 
of  the  Satellites  I-IV  together  with  their  configurations. 

Page  656  contains  the  Magnitude  of  Saturn  and  the  Elements  of  the  Rings. 

Pages  657-665  contain,  concerning  the  Satellites  of  Saturn,  the  diagram  of 
the  orbits  of  the  seven  inner  satellites^  the  times  of  elongation  for  the  first  eight 
satellites,  the  differences  in  right  ascension  and  declination  between  Saturn 
and  Phcebe,  the  ninth  satellite,  and  tables  for  predicting  the  position-angles 
and  distances  from  the  center  of  the  planet  of  the  first  eight  satellites. 

Page  666  contains  the  diagram  of  the  orbits  of  the  satellites  of  Uranus^ 
together  with  the  times  of  their  elongations. 

Pages  667-668  contain  tables  for  predicting  the  position-angles  and  dis- 
tances from  the  center  of  the  planet  of  the  satellites  of  Uranus  and  Neptune. 

Page  669  contains  the  diagram  of  the  orbit  of  the  satellite  of  Neptune^ 
together  with  the  times  of  its  elongations. 

Pages  670-671  contain  the  PTienomena,  or  the  configurations  of  the  Sun, 
Moon,  and  planets,  expressed  in  the  symbols  of  page  xx.  The  predicted  times 
of  the  conjunctions,  quadratures,  and  oppositions  of  the  planets  with  respect 
to  the  Sun  are,  respectively,  the  instants  when  the  longitude  of  each  planet 
differs  from  that  of  the  Sun  by  0"*,  ±90*^,  or  180**.  For  the  conjunction  of 
the  planets  with  the  Moon  and  with  each  other,  the  predicted  times  are  the 
instants  when  the  two  bodies  have  the  same  right  ascension.  In  the  case  of 
conjunction  the  degrees  and  minutes  to  the  right  indicate  the  difference  of 
declination.  Thus,  <f<^C....<3'— 4®22'  would  be  read  '*  Conjunction  of 
Mars  with  the  Moon,  Mars  4?  22'  to  the  South." 

These  pages  contain  also  the  beginning  of  the  seasons;  the  perihelia  and 
aphelia  of  the  planets,  including  the  Earth;  the  passage  of  the  planets  through 
the  nodes  of  their  orbits  upon  the  ecliptic;  the  time  of  Mars'  nearest  approach 
to  the  Earth;  the  time  of  the  greatest  brilliancy  of  Venus;  and  the  date  of 
lunar  and  solar  eclipses,  with  their  aspect  as  seen  from  Washington. 

Pages  672-681  contain  the  Positions  of  Observatories,  together  with  a  list 
of  the  authorities  from  which  the  positions  are  obtained.  The  tabular  arrange- 
ment is  self-explanatory. 

Page  682  contains  two  examples  in  the  computation  of  lunar  distances, 
which  are  inserted  because  lunar  distance  tables  are  no  longer  published. 

Pages  683-707  contain  a  series  of  tables  numbered  from  I  to  VII. 

Table  I — For  Finding  the  Latitude  hy  an  Observed  Altitude  of  Polaris, 

Table  II — For  converting  Sidereal  into  Mean  Solar  Time. 

Table  III — For  converting  Mean  Solar  into  Sidereal  Time. 

Table  IV — For  Finding  the  Azimuth  of  Polaris  at  AU  Hour  Angles. 

Table  V — For  Finding  the  Azimuth  of  Polaris  at  Elongation. 

Table  VT — For  Finding  the  Times  of  Upper  and  Lower  Outmination  of 
Polaris. 

Table  VII — For  finding  the  Apparent  Plaice,  Time  of  Upper  Culmination, 
and  Time  Interval  between  Upper  Oulmindtion  and  Elongation,  of  Polaris. 
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Abbreviations xz 

Aberration,  Constant  of zviii 

of  the  Sun 3 

Acbemar  (Alpha  Eridani),  Apparent  Place 328 

Mean  Place 217 

Age  of  the  Moon 118 

Alcyone  (Eta  Tauri),  Apparent  Place 348 

Mean  Place 219 

Aldebaran  (Alpha  Tanri),  Apparent  Place 354 

Mean  Place 219 

Algol  (Beta  Persei),  Apparent  Place 343 

Mean  Place 218 

Alioth  (Epsilon  Ursse  Majoris),  Apparent  Place 420 

Mean  Place 224 

Alkaid  (Eta  XJrsee  Majoris),  Apparent  Place 424 

Mean  Place 224 

Alpha  Canis  Majoris  (Sirius),  Apparent  Place 374 

Mean  Place 221 

Orbit  Position xii 

.  Parallax xi 

Alpha  Canis  Minoris  (Procyon),  Apparent  Place 381 

Mean  Place 221 

Orbit  Position xii 

Parallax xi 

Alpha  Centauri,  Apparent  Place                                                                                .        .  431 

Mean  Place 225 

Orbit  Position xii 

Parallax xi 

Alpha  Ursse  Minoris  (Polaris),  Apparent  Place 232,707 

Mean  Place 231 

Polaris  Tables 683 

Alpheratz  (Alpha  Andromedse),  Apparent  Place 316 

Mean  Place 217 

Altair  (Alpha  Aquilsc),  Apparent  Place 476 

Mean  Place 228 

Parallax xi 

Anniversaries  and  Festivals xvi 

Antares  (Alpha  Scorpii),  Apparent  Place 448 

Mean  Place 226 

Aphelia  of  Planets 670 

Apogee  of  Moon 117 

Apparent  Place  of  2  Aquilse,  Example  of  Keduction  to 716 

Places  of  790  SUndard  Stars 316 

of  35  Circumpolar  Stars 232 

of  825  Stars,  Index  to 736 

Arctums  (Alpha  Bodtis),  Apparent  Place 428 

Mean  Place 224 

Ariel,  First  Satellite  of  Uranus 666^667^66a 
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Arrangement  and  Use  of  the  American  Ephomeris 709 

Aspects  of  the  Planets 670 

Astronomical  Constants xviii 

Azimuth  of  Polaris  at  all  Hour  Angles,  Table  IV 694 

at  Elongation,  Table  V 700 

Beginning  of  the  Seasons 670 

Bellatrix  (Ganmia  Ononis),  Apparent  Place 362 

Mean  Place 220 

Beeselian  Elements  of  Solar  Eclipses 561,563,565 

Formulse  for  Star  Reductions 200 

Star  Numbers 202,214 

Example  of  Reduction  with 71$ 

Exclusive  of  short-period  Terms 214 

Betelgeux  (Alpha  Orionis),  Apparent  Place 867 

Mean  Place 220 

BriUiancy  of  the  Planets,  greatest  (see  Stellar  Magnitude  under  each  planet). 

Canopus  (Alpha  Argus),  Apparent  Place 371 

Mean  Place 230 

Capella  (Alpha  Aurigse),  Apparent  Place 360 

Mean  Place 220 

Castor  (Alpha  Geminorum),  Apparent  Place 380 

Mean  Place 221 

Charts  of  Solur  Eclipses following  pages    562, 564 

Chronolo^cal  Eras  and  Cycles xvii 

Clrcumpolar  Stars,  Apparent  Places 232 

Mean  Places 231 

Conjunctions  of  Planets 670 

ofSatellitee 632 

Constants,  Astronomical xriii 

Culminations,  M.wn 522 

of  Polaris,  Table  VI  for  finding  times  of 706 

Upper  Culmination,  Meridian  of  Greenwich,  Table  VII           .  707 

Cygni  61,  Apparent  Place 487 

Mean  Place 229 

Parallax xi 

Day,  Civil  and  Astronomical 710 

Length  of xriii 

of  Julian  Period xvii 

Deimos,  Second  Satellite  of  Mare 

Delta  Cassiopeia?,  Apparent  Place 

Me«\n  Place 217 

Used  for  finding  time  of  culmination  of  Polaris  (Table  VI) 706 

Deneb  (Alpha  Cygni),  Apparent  Place 483 

Mean  Place 228 

Denebola  (Beta  LeonL*),  Apparent  Place 412 

Mean  Place 2B 

Dione,  Fourth  Satellite  of  Saturn 657,600,682,664 

Disk  of  Mercury 62D 

of  Venus 621 

Distance,  Astronomical  Unit  of ,  xvifi 

of  the  Moon .  xviii 

of  the  Planets  (see  als(»  n»ferenrf»  under  each  planet)        .....  xii 

of  the  Sun xviii,S 

Dominical  Letter xvfi 

Earth,  Dimensiona  of xriii 

Elements  of  Orbit  of lix 

Eartb'a  Rsidiua  Vector,  Ijo^riiYiimA ,        .  t 
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Easter,  date  of xvi 

EccentricitieB  of  the  Orbits  of  the  Earth  and  Planets xix 

Eclipses,  Solar  and  Lunar  Elements  and  Circumstances  of 558 

Solar,  Besselian  Elements  of 561, 503, 565 

Charts  of           following  pages  562,564 

Correction  to  Elements  of zii 

Example  of  the  Computation  of       ...*...        .  724 

Ecliptic,  Obliquity  of 3 

Election  Day,  Date  of xvi 

Elements  of  Planetary  Orbits xix 

Elongations  cf  Planets 670 

ofSateUites 626,632,658,666,669 

Elongation,  Azimuth  of  Polaris  at,  Table  V 700 

of  Polaris,  Time  Interval  from  Upper  Culmination,  Table  VII     .  707 

Enceladus,  Second  Satellite  of  Saturn       .  ' 657, 659, 662, 664 

Epact xvii 

Ephemeris  for  the  Meridian  of  Greenwich  (Part  I) 1-198 

of  Washington  (Part  II) 199-555 

Equation  of  Time  for  Greenwich  Mean  Noon 2 

for  Washington  Apparent  Noon 514 

Equator,  Moon's 611 

Eqiiinoxes,  Date  of 670 

Errata viii 

Example  of  the  Computation  of  Lunar  Distances 682 

of  Occultations 731 

of  Solar  Eclipses 724 

Reduction  of  Stars  to  Apparent  Place 716 

of  the  Sun 712 

Festivals,  etc xvi 

Fomalhaut  (Alpha  Piscis  Australia),  Apparent  Place 508 

Mean  Place 230 

Geocentric  Ephemerides  of  the  Planets 134 

Latitude  of  Observatories,  Reduction  to 672 

Golden  Number xvii 

Gravity,  Acceleration  due  to xviii 

Gaussian  Constant  of xviii 

Greenwich  Ephemeris  (Part  I) 1-198 

Hayford's  Spheroid xviii 

Heliocentric  Coordinates  of  the  Planets 142 

Hyperion,  Seventh  Satellite  of  Saturn 657, 660, 663, 665 

lapetus.  Eighth  Satellite  of  Saturn 657,660,663,666 

Independent  Star-Numbers 206, 214 

Example  of  Reduction  with 717 

Exclusive  of  short-period  Terms 214 

Formulse  for 200 

Inadiation          ...............  xiii 

Julian  Period xvii 

Jupiter,  Distance  from  Earth,  logarithm  of 174 

Elements  of  Orbit  of xix 

Ephemeris  for  Physical  Observations  of 627 

Elements  used xiv 

Greenwich  Transit  of 174 

Heliocentric  Longitude  and  Latitude  of 132 

Horizontal  Parallax  of                                  174,548 

Radius  Vector  (Distance  from  Sun),  logarithm  of 182 

Reduction  to  Orbit Ig2 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon      ....  174 

at  Washington  Transit        ....  "^^S^ 
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Jupiter,  Satellites,  Diagram  of  Apparent  Orbits  of 631 

Synodic  Periods  of fiSl 

I,  II,  III,  and  IV,  Phenomena  and  Configurations  of        .        .        .  636 

Times  of  Superior  Conjunction  of        .        .        .  632 

Satellite  V,  Greatest  Elongation  of 632 

Satellites  VI  and  VII,  Differential  Coordinates  of 634 

Semidiameter,  Adopted  Constant  of xix 

Apparent  Equatorial 628 

Polar 174,548 

Sidereal  Time  of.  Passing  Meridian 548 

Stellar  Magnitude  of 548,627 

Washington  Transit  of 548 

Latitude,  for  finding,  by  an  Observed  Altitude  of  Polaris,  Tables  I,  la  .        .        .        .  683 

Formula  for  Reduction  to*  Geocentric xviii 

Heliocentric,  of  the  Planets 142 

of  the  Moon 118 

Corrections  to xii 

of  the  Sun 3 

Length  of  the  Day xviii 

of  the  Month xviii 

of  the  Seconds  Pendulum xviii 

of  the  Year xviii 

Libration  of  the  Moon 612 

Light,  Velocity  of xviii 

Longitude,  Heliocentric,  of  the  Planet? 142 

Mean,  of  the  Moon 611 

Nutation  in 3 

of  the  Sun 3 

of  the  Moon,  Corrections  to xii 

Precession  in 3 

Short  Period  Terms  of  Nutation  in 215 

True,  of  the  Moon 118 

Lunar  Distances,  Examples  in 682 

Magnitudes,  Stellar,  of  Jupiter 548,627 

ofMars 546,622 

of  Mercury 620 

of  Neptune 554 

of  Saturn 550,656 

of  Uranus 552 

of  Venus 621 

Maps  of  Solar  Eclipses following  pages  502, 564 

Markab  (Alpha  Pegasi),  Apparent  Place 503 

Mean  Place 290 

Mars,  Distance  from  Earth,  logarithm  cf 162 

Elements  of  Orbit  of xix 

Ephemeris  for  Physical  Observations  of 622 

Elements  used.         .....  xhr 

Greenwich  Transit  of 162 

Heliocentric  Longitude  and  Latitude  of 170 

Horizontal  Parallax  of 162, 546 

Kadius  Vector  (Distance  from  Sun),  logarithm  of 170 

Reduction  to  Orbit 170 

Bight  Ascension  and  Declination  at  Greenwich  Mean  Noon 1S2 

at  Washington  Transit 54i 

Satellites,  Apparent  Apsides 

Diagram  of  Apparent  Orbits  of 

Greatest  Elongations  of 6SS 

Sidereal  Periods  oi 
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Mars,  Semidiameter,  Adopted  Constant  of xix 

Apparent                                          162,546 

Sidereal  Time  of,  Parsing  Meridian 546 

Stellar  Magnitude  of 546,622 

Washington  Transit  of 546 

Mass  of  Planets xix 

Mean  Places  of  790  Standard  Stars 217 

of  35  Circumpolars 231 

of  Stars  Occulted  by  the  Moon 566 

Mean  Solar  into  Sidereal  Time,  Table  III 691 

Mercury,  Apparent  Disk  of 620 

Distance  from  Earth,  logarithm  of 134 

Elements  of  Orbit  of xix 

Greenwich  Transit  of 134 

Heliocentric  Longitude  and  I^atitudc  of 142 

Horizontal  Parallax  of 134,538 

Occultation  of 577 

Radius  Vector  (Distance  from  Sun),  logarithm  of 142 

Reduction  to  Orbit 142 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon     ....  134 

at  Washington  Transit          ....  538 

Semidiameter,  Adopted  Constant  of xix 

Apparent 134,538 

Sidereal  Time  of.  Passing  Meridian 538 

Stellar  Magnitude  of 620 

Washington  Transit  of 538 

Meridian  Passage  of  Jupiter 174, 548 

of  Mars 162,546 

of  Mercury 134,538 

of  Moon    * 118,522 

of  Neptune 197,554 

of  Saturn 184, 550 

of  Sun 514 

of  Uranus 193,552 

of  Venus 150,542 

Mimas,  First  Satellite  of  Saturn 657, 658, 662, 664 

Mini  (Omicron  Ceti),  Apparent  Place 335 

Mean  Place 218 

Mizar  (Zeta  Ursae  Majoris),  Apparent  Place 422 

Mean  Place 224 

Used  for  finding  time  of  Culmination  of  Polaris  (Table  VI) 706 

Month,  Length  of xviii 

Moon,  Age  of,  Greenwich  Mean  Noon  and  Midnight 118 

Apogee  and  Perigee 117 

Bright  Limbs 522 

Corrections  to  the  Long.,  Lat.,  and  Hor.  Parallax  of  the xii 

Culminations,  upper  and  lower,  Meridian  of  Washington 522 

Distance  from  Earth,  Mean xviii 

Eclipses  of.  Elements  and  Circumstances 558 

Ephemeris  for  Physical  Observations  of      .           .                .        .  612 

Formulae  used xiii 

Hourly 26 

Equator,  Position  of .  611 

Libration,  Formulae  for  computing         .        .        . ' xiv 

Longitude  and  Latitude  of 118 

Formulae  for                                                 .        .   -    .  ix 

Longitude,  Mean 118 

True ^2Ci. 
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Moon,  Motion  of,  in  Mean  Ix>ngitude 811 

Node,  Mean  Longitude  of 611 

Parallax  for  Greenwich  Noon  and  Midnight 118 

for  Washington,  upper  and  lower  transit 522 

Mean  Equatorial  Horizontal     .        .        • xviii 

Perigee  and  Apogee 117 

Perigee,  Mean  Longitude  of 611 

Phases  of 117 

Right  Ascension  and  Declination  for  each  Hour 26 

for  Washington  upper  and  lower  Transit  .  522 

Semidiameter,  Adopted  Constant  of xiii,  xix 

Apparent 118,522 

Sidereal  Time  of.  Passing  Meridian 522 

Transit,  upper  and  lower,  at  Greenwich 118 

at  Washington 522 

Neptune,  Distance  from  Earth,  logarithm  of 196 

Elements  of  Orbit  of xix 

Greenwich  Transit  of 196 

Heliocentric  Longitude  and  Latitude  of 198 

Horizontal  Parallax  of 196, 554 

Occultation  of 572,575,578,581,583,586,594,597,600,603,606 

Radius  Vector  (Distance  from  Sun),  logarithm  of 196 

Reduction  to  Orbit 198 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon    ....  196 

at  Washington  Transit          ....  554 

Satellite,  Apparent  Apsides  of 669 

Diagram  of  Apparent  Orbit  of *    669 

Sidereal  Period  of 669 

Tables  for  Determining  Position  Angle  and  Distance  of    .        .        .  668 

Times  of  Elongation  of 669 

Semidiameter,  Adopted  Constant  of xix 

Apparent 196,554 

Sidereal  Time  of.  Passing  Meridian 554 

Stellar  Magnitude  of 554 

Washington  Transit  of 554 

Node,  Mean  Longitude  of  the  Moon's 611 

Nutation,  Constant  of xviii 

Formulse  for x 

Terms  of  Short  Period  in  the 216 

in  Longitude 3 

Oberon,  Fourth  Satellite  of  Uranus 666, 667, 668 

Obliquity  of  the  Ecliptic,  True 8 

Mean xviii 

Short  Period  Terms  of  Nutation  in 215 

Observatories,  Positions  of,  etc. 672 

Occultations,  Elements  for  Prediction  of 571 

Example  of  Computation  of 731 

Mean  Places  of  Stars 566 

of  Planets     .  571, 572, 575, 577, 578, 581, 583, 586, 594, 597, 600, 60$,  606, 609 

Visible  at  Washington 607 

Opposition  of  Planets 670 

Orbits  of  the  Planets,  Elements  of xix 

Orbit  Positions  of  Sirius,  Procyon,  and  (t^  C<;ntauri xH 

Parallax,  Annual  of  t  Ceti,  c  Eridani,  Sirius,  Procyon,  a  Centauri,  Altair,  and  61  Cygni ..  xi 

Corrections  to,  of  the  Moon xii 

Horizontal,  of  Jupiter IH6S8 

of  Mars .  162,546 
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Parallax,  Horizontal,  of  Mercury 134, 538 

olMoon xviii,  118, 522 

of  Neptune 196,554 

of  Saturn 184,550 

of  Sun 2 

of  Uranus 193,562 

of  Venus 160,542 

Solar,  Constant  of ix,  xviii 

Pendulum,  Length  of  Seconds xviii 

Perigee  of  the  Moon 117 

Longitude  of  Moon's 611 

Perihelia  of  Planets xix,670 

Phases  of  Eclipses  of  Jupiter's  Satellites 637 

of  the  Moon 117 

Phenomena,  Eclipses,  Occultations,  Satellites,  etc.,  Part  III 557 

of  Jupiter's  Satellites 636 

Planetary  Configurations 670 

Phobos,  First  Satellite  of  Mars 626 

Phoebe,  Ninth  SateUite  of  Saturn 657, 661 

Physical  Observations  of  Jupiter,  Ephemeris  for 627 

of  Mars,  Ephemeris  for 622 

of  the  Moon,  Ephemeris  for 612 

of  the  Sun,  Ephemeris  for 610 

Planetary  Configurations 670 

Orbits,  Elements  of xix 

Planets,  Aspects  of 670 

at  Greatest  Brilliancy  (see  Stellar  Magnitude  under  each  planet) 

at  Stationary  Points     .        .        .        .  « 670 

in  Ascending  and  Descending  Node 670 

in  Conjunction 670 

in  Elongation 670 

in  Opposition 670 

in  Perihelion  and  Aphelion 670 

in  Quadrature 670 

Occultations  of     .        .        .  571, 572, 575, 577, 578, 581, 583, 586, 594, 597, 600, 603, 606, 609 

Semidiameters  of xix 

Signs  of XX 

Polaris  (Alpha  Ursee  Minoris),  Apparent  Place 232, 707 

Azimuth  of,  at  All  Hour  Angles,  Table  IV 694 

Azimuth  of,  at  Elongation,  Table  V 700 

for  Finding  the  Times  of  Upper  and  Lower  Culminations  from  Observations  in 
Ck)nnection  with  Zeta  Ursse  Majoris  (Mizar),  S.  P.  and  Delta  Cassiopeite,  S.  P., 

Table  VI 706 

Mean  Place 231 

Table  I,  for  Detennining  Latitude  by  Observations  of  Polaris     ....  683 
Time  of  Upper  Culmination,  and  Time  Interval  between  Upper  Culmination 

and  Elongation,  Table  VII 707 

Pole  Star  (see  Polaris). 

Pollux  (Beta  Geminorum),  Apparent  Place 382 

Mean  Place 221 

Precession,  General xviii 

in  Longitude 3 

Fkocyon  (Alpha  Canis  Minoris),  Apparent  Place 381 

Mean  Place 221 

Orbit  Position xii 

Parallax xi 

Quadrature  of  Planets ^S^ 


